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SECTION 1

GENERAL

1. Introduction., Immunization programs within
the Armed Forces are administered under the au-
thority of AR 40-562/BUMEDINST 6230.1 Se-
ries/AFR 161-13. This publication is intended to
provide additional technical and administrative
instructions for the implementation of these regu-
lations.

2. Military Immunization Program. Immunization
is practiced in the Armed Forces to prevent dis-
ease which, by its occurrence, might interfere
with the accomplishment of the military mission.
It is intended to protect the health and overall
effectiveness of the command, as well as the
health of the individual. This is a military obliga-
tion, exception to which is granted only for medi-
cal contraindications. Service policies vary; for
Army personnel only, any immunization required
to protect the individual and to assure that mili-
tary units can perform their missions anywhere
in the world without the danger of serious disease
will be administered to an individual with or
without his consent. In accomplishing this, medi-
cal personnel are expected to uge only that amount
of force necessary to administer the immuniza-
tion. Prior to any forceful immunization, an indi-
vidual should be counseled concerning the reasons
why he should submit to the required inoculation.
If force is necessary, it would normally be pro-
vided by personnel acting under orders from the
individual’s unit commander (AR 600-20). For
Air Force personnel only, disposition of those per-
sonnel who refuse immunization will be handled
on an individual basis—the use of force is not
authorized.
a. Immunization May Be Active or Passive.

(1) Aective. In active immunization, antibod-
ies are actually formed within the body in re-
sponse to the antigenic stimulation of natural
infection or of infectious agents or antigenic
substances derived therefrom. In this type of im-
munity, a physical change is effected whereby a
permanent immune pattern is created which is
easily recalled by subsequent exposure to the anti-
gens.

(2) Passive. In passive immunization, anti-
bodies that have been preformed in humans or
animals are injected into the body. No permanent
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immune pattern related to the diseases involved is
established.

b. Kinds of Vaccines. Vaccines may contain at-
tenuated live organisms as in the case of yellow
fever and smallpox vaccines, or contain inacti-
vated organisms as in typhoid vaccine, or prod-
ucts of organisms as in diphtheria and tetanus
toxoids. The type of vaccine must always be kept
in mind when determining how a vaccine will be
used, since a single injection of a live vaccine
properly prepared, stored, and used so that it re-
tains required viability (potency) usually pro-
duces a fairly rapid, ample and lagting immune
response. By contrast, a single injection of most
inactivated vaccines may produce only a scarcely
detectable response. The first injection, however,
orients the body so that subsequent injections pro-
duce successively larger responses. It is for these
reasons that immunization against typhoid fever
cholera, typhus, tetanus and other diseases fo
which nonliving vaceines are utilized is carrieqd
out by a series of injections,

¢. Dosage, Interval Between Injections and
Booster Injections. For a dose of vaccine to pro-
duce a significant response in a previously ori-
ented individual, a minimum interval of time
must elapse. This interval may vary with different
vaceines. For example, two injections of combined
tetanus and diphtheria toxoid given 1 week apart
are essentially no better than the same amount
given as a single injection, whereas two doses
given 4 or more weeks apart result in a markedly
increased immunologic response. The usual inter-
vals between injections may be greatly extended
without any apparent loss of éffect. A complete
reimmunization series, therefore, is not required
with any vaccine merely because a scheduled
injection is overdue; the missed dose should be
administered and the series completed; a new se-
ries should not be started. The lapse of years since
the initial series (properly recorded) of any of
these immunizing agents does not necessitate rep-
etition of the initial series even when stimulating
doses have not been given in the interim; a single
stimulating dose only need be given. While the
first or primary injection of an inactivate’
vaceine ordinarily must be in a fairly high dosag
to establish the desired state of orientation, the
required size of subsequent or booster doses
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usually can be smaller. In a previously immunized
individual, small booster doses may be capable of
eliciting marked immunological responses.

d. Duwration of Immunity.

(1) Active, The duration of effective immun-
ity obtained with different immunizing agents
varies with the effectiveness of the agent and the
response of the recipient; therefore, it is not pos-
sible to define exact limits of duration. The immu-
nizing schedules established in AR 40-562/BU-
MEDINST 6230.1 Series/AFR 161-13 are based
upon the best evidence available and have been
made conservative for the purpose of assuring
successful immunization of nearly all individuals.

(2) Passive, The duration of passive immun-
ity is never long-lasting, usually no longer than a
few weeks and depends entirely upon the persist-
ence of injected antibodies (approximately 7
days for those of animal origin; 30 days or longer
for human antibodies). Asymptomatic infection
can sometimes occur when passive immunity has
fallen to a low level; this then results in prolonged
active immunity. Normally, however, no perma-
nent immune pattern related to the disease in-
volved is established. On the other hand, if the
serum of a nonhuman species is involved, a per-
manent specific hypersensitization often is estab-
lished as the only lasting effect. When this devel-
ops, the foreign antibodies are rapidly removed
from the circulation, and there ig risk of serious
reactions to future administration of serum from
that (or related) animal species. However, passive
immunization is a useful and indeed necessary
procedure in specific emergencies. Passive immu-
nization is often employed to prevent hepatitis,
rabies, pertussis in babies, measlgs in contacts,
and tetanus in unimmunized wounded individuals.

3. Standards, Distribution, Shipment and Storage
of Prophylactic Biologicals. a. Standards. All biol-
ogicals obtained in this country for general use in
the Armed Forces conform to the Public Health
Service Regulations for the production and sale of
such materials, Immunizing agents procured from
sources not licensed by the Department of Health,
Education and Welfare will meet standards
acceptable to the National Institutes of Health or
the appropriate Armed Service Investigational
Drug Review Board. If procured abroad, these
products must conform to standards at least
equivalent to those of the Public Health Service
Regulations. Expiration periods are based upon
comprehensive experience and study of the rate at
which specific biologicals lose immunizing po-
tency. Based on the surveillance and assay of stor-
age lots, potency periods (dating) may be cur-
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tailed or extended (under very specific limifa-
tions) by the appropriate Surgeon General. See
appendix A for the list of the biological materials,
their Federal stock numbers, unit of issue, volume
and/or dose, potency periods and storage temper-
atures, on the military supply list in April 1970.
For the current listing, see the current issue of
Federal Supply Catalogue, Identification List
C—-6505-IL.

b. Distribution. Methods and procedures for
distribution are described in AR 40-562/BUME-
DINST 6230.1 Series/AFR 161-13. Biological
products should not be stored in quantities so
great as to preclude their use before the date of
expiration.

c. Shipment and Storage.

(1) Yellow fever vaccine should always be
shipped and stored at freezing temperatures
(below 0°C. or 32°F.). The diluent (isotonic so-
dium chloride), which is packed separately,
should not be frozen.

(2) Poliovirus vaccine, live, oral, requires
particular care to preserve its potency. Prolonged
storage should be in the frozen state at a tempera-
ture below -—5°C. (23°F.). If maintained at
these temperatures, the vaccine will retain satis-
factory potency for a period of 1 year. In all
instances the storage requirements indicated on
the package will be followed. Once opened for
use, the thawed vuaccine should be kept at a re-
frigerator temperature between 2°C. and 8°C.
(35” and 46°F.) ; in the refrigerator at this tem-
perature, antigenic effectiveness of the vaccine
is maintained without significant loss for a period
of 7 days. An unentered container of vaccine
may be used after as many as 10 thaw-freeze
cycles, provided the temperature during thaw
period did not exceed 8°C. (46°F.), and the total
cumulative thaw time does not exceed 24 hours.
If the 24 hour period is exceeded, the vaccine
must be used within 30 days (stored at a tempera-
ture no higher than 8°C.).

(3) All other biologicals referred to in this
publication should be stored at temperatures be-
tween 2° and 8°C. (35° to 46°F.). Lower temper-
atures should be avoided since freezing may result
in damage to the product or to the container of
diluent which may be packaged with a freeze-
dried product. Unlike oral attenuated poliovirus
or yellow fever vaccines, most biological products
are relatively stable and do not necessarily lose
their potency if kept at ordinary outdoor or room
temperatures (1° to 35°C. or 33° to 95°F.) for
periods up to 1 week. If, because of the exigencies
of the service, they have been unavoidably stored
or shipped at these higher temperatures, they may
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be used with reasonable assurance of their po-
tency provided they show no signs of physical
change. In instances of exposure, even brief, to
extremely high temperatures, as might occur
through contact with steam radiators or proxim-
ity to open fire, the material should be suspended
from use pending investigation (para 5, AR 40-
562/BUMEDINST 6230.1 Series/AFR 161-13).
Every attempt should be made, however, to ship
and store these biologicals at the proper, recom-
mended temperature conditions. Deviations should
be permitted only when refrigeration cannot pos-
gibly be achieved. No deviation should ever be
permitted in the case of yellow fever and oral
poliovirus vaccines.

4. Precautions To Be Taken When Administering
Biologic Products. a. Principles. The military im-
munization program is based upon the principle
that the parenteral injection or oral administra-
tion of any antigen should be carried out only
when the benefit to be derived clearly outweighs
any significant risk. Because of the possibility of
adverse reactions, the established doses and the
schedules recommended herein should not be ex-
ceeded except in the presence of a clearly overrid-
ing indication, in which case the appropriate Sur-
geon General will be notified and informed of the
circumstances in accordance with AR 40-562/BU-
MEDINST 6230.1 Series/AFR 161-13. The im-
munization program requires the administration
of many biological preparations to a large number
of individuals. As some individuals may be ex-
pected to show reactions of varying degrees due to
sensitivity to the substances injected, all medical
officers and all other personnel concerned with ad-
ministering immunizations should be impressed
with the possible seriousness of such reactions
and the precautions to be taken to prevent them.

b. Types of Reactions. Injection of a substance
into the human body is never without risk of in-
jury; however, this risk can be reduced to a mini-
mum through understanding and applying sound
medical principles. The types of injury or reaction
which may result from injection of biologic prod-
ucts are as follows :

(1) Toxic. Some vaccines after a period of
several hours to a day or two may produce local
reactions (induration, erythema, and tenderness)
at the site of the injection, often accompanied by
systemic reactions consisting of fever, headache,
malaise, chills, gastrointestinal upset and other
related symptoms, Whether these reactions are
toxic in nature or based on sensitivity to some
ingredients of the vaccine is not known. Sympto-
matic treatment with antipyretic and analgesic
drugs and rest is usually adequate.
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(2) Allergic. These reactions usually follow the
use of products prepared in eggs, such as typhus,
yellow fever and influenza vaccines, and to prod-
uets containing horse serum, such as tetanus anti-
toxin and antirabies serum. Allergy to agents such
as tetanus toxoid and typhoid vaccine has been re-
ported, but is extremely unusual and in general in-
distinguishable from toxic reactions. However, the
possibility of the existence of suchallergies must be
kept in mind and the necessary precautions taken.

(a) Allergic reactions vary in nature, se-
verity and time of onset. Acute anaphylactic reac-
tions occur within minutes after injection; these
are characterized by circulatory collapse and re-
spiratory embarrassment. They may lead rapidly
to death if not treated vigorously and without
delay. In addition to acute responses, local or sys-
temic subacute allergic reactions may also occur,
as well as reactions such as serum sickness which
include certain characteristics of both the acute
and subacute variety.

(b) A careful history of allergies and reac-
tions should always be obtained from individuals
about to receive injections and, where the possi-
bility of an allergic reaction is found to exist, the
injection should be postponed pending further in-
vestigation. Tor example, those with allergic
symptoms on exposure to horses may be danger-
ously sensitive to horse serum. When administra-
tion of horse serum or other foreign serum is
indicated, a careful history gpecifically directed at
the possibility of sensitivity to the animal or ani-
mal serum must be taken, and, if positive, a skin
test performed (see (d) below). In all instances,
the patient’s tolerance of small doses of the undi-
luted serum must be established prior to adminis-
tering full doses, irrespective of the skin test find-
ings.

(¢) Individuals who give a clear-cut his-
tory of sensitivity to an immunizing agent should,
with rare exceptions, be exempted from that im-
munization. Persons who cannot eat eggs, egg
products, or chicken should under no circum-
stances be given vaccine prepared by cultivation
in eggs (influenza, 1yphus, yellow fever, measles,
or mumps vaccine; duck embryo rabies vaceine).
Skin testing to determine the presence of allergy
should be undertaken only under special circum-
stances. (See paragraph 7, AR 40-562/BUME-
DINST 6230.1 Series/AFR 161-13, regarding ex-
emption from immunization.)

(d) If, for some overriding reason, the de-
cision is made to undertake vaccination of an
egg-or-chicken sensitive individual, he should first
be skin-tested by a seratch through a droplet of a
1:1000 dilution in saline of the vaccine, taking the
usual precautions of having a syringe filled with
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1:1000 epinephrine; (FSN 6505—853-4792 Epine-
phrine Injection, USP, 1:1000, cartridge needle
unit, 1 cc.) and a tourniquet immediately availa-
ble. In addition, the patient should, if possible, be
in an emergency ward with a tracheostomy set
immediately available, The scratch should be
made on the distal portion of the extremity; in
case of a reaction the tourniquet can then be ap-
plied and epinephrine injected locally as well as
systemically. If there is no local reaction after 20
minutes, an intradermal skin test with 0.02 ml.
of the 1:1000 dilution should be performed; if
negative, repeat with a 1:100 dilution and, if
negative again, with a 1:10 dilution. The same
observation time periods pertain. If negative to a
1:10 dilution, a subcutaneous test dose of 0.2 ml.
is given. If no adverse reaction occurs in 30 min-
utes, vaccination may be performed, and the indi-
vidual is observed for reactions for at least one-
half hour following the injection. If e positive
reaction is obtained to the 1:1000 or 1:100 dilu-
tion, voccination should not be attempted. If posi-
tive to a 1:10, with a typical urticarial wheal with
gharp advancing borders, vaceination may be at-
tempted with utmost care, only if the meed for
such vaccination is considered sufficiently great,
The vaccine can be given in one-half the usual dose
on successive days, 6 minutes after injecting 0.1
to 0.2 ml. of 1:1000 dilution of epinephrine in a
second location, In this situation the risk of death
from the disease against which the vaccine is in-
tended to protect should very seriously be weighed
against the risk of death from administration of
the vaccine, before deciding to proceed with the
vaccination. If a systemic reaction results from
the skin testing procedure, under mo circum-
stances should the vaceine be administered.

(e) An individual who demonstrates sensi-
tivity should have appropriate entries made on his
immunization records and his medical warning
tag (AR 40-15/BUMEDINST 6150.29/AFR
160-21). Such entries constitute a recommenda-
tion that he should be exempted from the incrimi-
nated immunization and must be based upon a
reliable history of, or a demonstrated sensitivity
to, the immunizing agent. It is to be noted that
immunizations required by international quaran-
tine procedure cannot be waived; personnel not
meeting international quarantine requirements
may be subjected to such isolation, surveillance,
or detection as respensjble health authorities of
countries of destination or intermediate point
may prescribe. Air Force personnel unable to take
smallpox, yellow fever or cholera vaccinations for
medical reasons will be presented to a medical
board as medically unsuitable for worldwide duty
(para 90, AFR 161-13).
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(f) Passive immunization with hyperim-
mune horse or other animal serum leads to a sig-
nificant incidence of serum sickness, characterized
by an incubation period of 6 to 12 days, longer in
some instances and shorter in those who have had
previous immunization with serum from the par-
ticular animal. Serum sickness is manifested by
pruritus, skin eruptions, (urticaria or erythema
multiforme), enlargement of lymph nodes, fever,
edema and polyarthritis and is distinctly different
from the immediate shocklike and sometimes fatal
anaphylactoid reaction. In persons not previously
exposed to serum, the incidence of serum sickness
is largely a function of the quantity of foreign
serum injected. If 100 ml. or more are adminis-
tered, 90 percent or more of the patients will
show reaction. The usual prophylactic doses, how-
ever, of the purified and concentrated antisera re-
sult in serum sickness appearing in about 4 or 5
percent of patients after the first injection and
more frequently with subsequent injections of
serum from the same species. When there is
known sensitivity to horse serum and antiserum
(for example, antirabies serum) and administra-
tion is required, every effort should be made to
obtain serum prepared in man or in another ani-
mal species. If this cannot be obtained, proceed as
in (d) above, starting with minute amounts and
giving increasing doses at 20 to 30 minute inter-
vals (“desensitization’).

(3) Infection. Immunization reactions can be
the manifestation of infection with a microbial
agent which is a component of the vaccine, or a
contaminant introduced into the product by mis-
handling.

(a) The effectiveness of live vaccines, such
as measles, poliomyelitis and yellow fever, derives
from active immunity resulting from subelinical
infection. The agent is attenuated to the point
where it produces no, or only minimal, symptoms
in the normal host. Defective host resistance or
unusual response may result in the appearahce of
symptomatic, and rarely even fatal, disease. This
is minimized by appropriate precautions.

(b) Unclean technique or contaminated
materials, including an improperly handled
vaccine may result in either local or systemic
infection, particularly with one of the cocci. In
addition, where syringes or needles are inade-
quately cleaned or sterilized, or where multiple
doses are given using the same syringe, there is
serious danger of inducing viral hepatitis (TB
MED 206/AFP 160—5-6), If the jet injector
cannot be used, an individual sterile needle and
syringe should be used for each injection., Proper
cleaning, sterilization of equipment and storage
should be carried out. Where dry heat steriliza-
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tion or autoclaving is not practical, continuous
boiling for a minimum of 20 minutes may be used.
Timing should begin after the last item is added
and after boiling has started. Chemical steriliza-
tion ig not effective (TB MED 78).

(4) Cyst formation. With vaceines containing
adjuvants such as alum, so-called antigenic cysts
or “chemical abscesses” may appear at the site of
inoculation, even after the lapse of several
months. Such cysts are “cold” and usually nonten-
der, and may contain fluid with a very high anti-
body content. They generally resolve slowly and
seldom require surgical intervention; if they
become fluctuant, it is preferable to remove the
fluid with a syringe and needle.

¢. Management of Emergencies. A physician
should be physically present or at a nearby, speci-
fied place known to the vaccinator whenever injec-
tions are being given. An allergy emergency kit
should be on hand for the immediate management
of serious reactions. This should include epine-
phrine for injection, epinephrine or Isuprel for
inhalation, an injectable antihistamine, injectable
aminophylline, water soluble corticosteroid esters
such as cortisol succinate, injectable vasopressors
such as metaraminol bitartrate or levarterenol bi-
tartrate, injectable anticonvulsant drug such as
amobarbital sodium, parenteral fluids such as b
percent dextrose in saline with infusion tubing,
sterile syringes and needles, a tourniquet, adhe-
sive tape, alcohol swabs, oxygen, airways (several
sizes), a tracheostomy set, suction apparatus, me-
chanical ventilator, and a “cut-down” kit. All per-
sonnel administering vaccine must be capable of
instituting cardiopulmonary resuscitation. While
sengitivity reactions occur only in a very small
proportion of the individuals and are usually
mild, they may on rare occasions be of sufficient
gravity to require prompt action and may result
in death within a few minutes if proper action is
not undertaken. It is obligatory that all personnel
administering immunization be familiar with the
signs and symptoms of acute allergic reactions
and be prepared to cope with them immediately.
This obligation cannot be circumvented by any
device such as the admixture of adrenalin with
the vaccine; this merely may delay a serious reac-
tion so that it occurs at a time and place remote
from immediate medical assistance.

(1) KEssential preparations for possible emer-
gencies. Wherever an injection is given, an emer-
gency tray should be conveniently located near at
hand; a tourniquet should be on the tray, together
with a 1:1000 solution of epinephrine in a syringe
ready for use. (This standard digsposable unit
should be used—FSN 65056-853-4792, Epine-

6

phrine Injection, USP, 1:1000, cartridge-needle
_unit, 1 ce. 20's.) Severe reactions usually (al-
though not always) occur immediately, whereas
milder ones generally are delayed. The most
common symptoms of acute generalized allergic
reactions are dyspnea, cyanosis, refrosternal or
lumbar pain, collapse and, sometimes, a rapidly
extending urticaria. Collapse and shock coming on
within 1 or 2 minutes after injection have a most
serious significance and must be treated vigor-
ously; this must be differentiated from fainting as
an emotional response, in which the pulse is full
and slow. The rapid development and extension of
urticaria may be the first indication of a severe
reaction,

(2) Observation of inoculated personnel.
Since severe reactions may not develp for 15 to 20
minutes after injection, if is important to arrange
personnel movements so that inoculated personnel
will not leave the inoculation area for at least 10
minutes after injection, and will be no more than
4 or 5 minutes trangportation time away from the
area during the first 30 minutes after inoculation.

(3) Immediate first aid. Immediately give 0.5
ml. epinephrine 1:1000 subcutaneously in any
available area without stopping to prepare the
injection site. Put a tight tourniquet proximal to
the injection site (on the side toward the heart)

to prevent further absorption of the material, and |

get the patient under a physician’s care as rapidly
ag possible. If the symptoms do not lessen after
the subcutaneous epinephrine, the physician
should give an additional 0.5 ml. epinephrine in-
travenously, using the femoral vein if required.
Dilute the 0.5 ml. of epinephrine for intravenous
injection to 10 ml, with sterile saline before injec-
tion. If the patient fails to respond to this within
3—4 minutes, intracardiac injection of 0.5 ml. epi-
nephrine should be administered. After severe re-
actions, constant attendance for the first 24 hours,
with a constantly running intravenous drip, is
mandatory, since secondary lapses into shock may
oceur at any time. The tourniquet should be re-
leased with caution since a recrudescence of the
reaction may develop a3 more antigen is absorbed.

(4) Other measures. Other measures which
may be required are artificial respiration, intrave-
nous norepinephrine to maintain blood pressure
and the use of general supportive measures such
as oxygen, suction and warmth., A tracheostomy
get should be available since the majority of fatal-
ities, reported involve asphyxiation due to lar-
yngeal edema. Intravenous antihistaminics given
after administration of epinephrine may be help-
ful. Intravenous hydrocortisone may be indicated
during ensuing hours, If an individual has a dan-
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gerous allergic reaction to any biologic agent or
drug, the date, type, and severity of the reaction
will be recorded in the space provided on the ap-
propriate Immunization Certificate (PHS Form
731) and Health Record—Immunization Record
(SF 601). For Air Force personnel, an entry will
also be made on DD Form 722 as required by
paragraph 3-18a(14), AFM 168-4; in addition,
those units having a mechanized CBPO will enter
sengitivity information on A¥ Form 1711,

d. Examination of Vial and Contents. Prior to
the administration of any biological product, care-
ful inspection of the label and countents is neces-
sary to insure that the proper product and dosage
is being used and that the contents are properly
suspended and normal in appearance. Any dis-
cernible physical alteration justifies withholding
the product from use.

e. Records and Reporting. Whenever local or con-
stitutional reactions of unexpected severity or fre-
quency occur following the injection of any bio-
logical product, further administration of that lot
of vaccine will be discontinued and a report will be
made in compliance with AR 40-61/Navy:
FMSO-FLDBR BUMEDINST 6700-16 Series/
Air Force: Chapter 6, Volume V, AFM 67-1. The
Department- of Biologics Research, Walter Reed
Army Institute of Research, Washington, D. C.,
20012, has been designated to serve as a reference
laboratory for the Armed Services for matters
pertaining to biologicals. The processing of cases
reported by Army, Navy and Air Force activities
will be materially expedited by the submission di-
rectly to that agency of an information copy of
the report and samples, shipped under refrigera-
tion, of both opened and unopened packages of the
suspected biological product.

5. Techniques of Administering Vaccines, a. Nee-
dle and Syringe. A separate sterile syringe and
needle should be used for each individual to pre-
vent transmission of hepatitis virus. Disposable
syringes and needles-are preferred. Care should
be taken that the proper dosage is administered.
To facilitate this, syringes of 314 ml, eapacity or
less should be used. Vaceine injections (including
intradermal) should be given in the back of the
upper arm (triceps area) after the site has heen
prepared by use of a suitable cleaning agent
(ether, acetone, or alcohol).

b. Jet Injection. See appendix A for vaccines
which may be used with jet injector. When the jet
injector (FSN  6515-656-1021 Hypodermic
Injection Apparatus, Jet Automatic, 110 V. 60 ¢,
AC, or 6515-910-0097 Hypodermic Injection Ap-
paratus, Jet Automatic, Foot operated) is availa-
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ble, large number of men ean be processed rapidly
with minimal hazard of transmitting infection.
While the nozzle is not sterilized between recipi-
ents, there has been no evidence of serum contam-
ination or of transmitted disease, With some vac-
cines, there may be a greater local reaction than
follows syringe-and-needle injection, but there is
no difference in incidence of systemic symptoms.
Instructions for its operation accompany the unit
and should be studied by all operators. Critical
elements in correct operation are as follows:

(1) The front end and parts in contact with
the vaccine, including the piston and the feed
needle must be sterilized. This is done by autoclav-
ing at 15 lbs. pressure (250°F.) for 15-20 min-
utes (higher temperatues will damage the plastic
seals), or by boiling for 20-25 minutes.

(2) Complete freedom of air from the sys-
tem, evidenced by a sharp cutoff when the prim-
ing stream of sterile saline is ejected into the air,
is essential for penetration of the skin.

(3) Priming is usually performed at the 0.5
ml. setting, If a different dose of the vacecine is
required, the injector is set at this dose after the
saline has been purged by ejecting two doses of
the vaccine (a live vaccine should be fired into a
thick alcohol-soaked gauze pad).

(4) A clean area of skin in the triceps area is
selected. The site is sponged with acetone (or al-
cohol) and permitted to dry, If the arm is wet, the
injector may slip during ejection of the stream,
resalting in a cut. After the skin has dried, the
nozzle of the cocked ejector is held firmly against
the arm, the trigger squeezed and the pressure on
the arm maintained for a count of three.

(5) If the injection site bleeds, a pledget of
cotton should be firmly applied, since oozing may
continue for several minutes.

(6) The injector is flushed with sterile water
or saline before rest periods, to prevent settling of
particulate material and caking. At the coniple-
tion.of use, the parts are flushed with clean water
(saline will cause rusting).

6. Administration of Attenuated Living Vaccines.
. The longest duration of effective immunity fol-
lows recovery from infection with the causal or-
ganism of a disease. By selection of related organ-
isms producing only localized disease (smallpox),
or by the laboratory development of attenuated or
avirulent mutants (yellow fever, polio, measles,
mumps, rubella) or by the administration of an
organism through an unusual route (adenovirus),
it is possible to administer living organisms to
healthy individuals, producing an asymptomatic
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or very mild infection which evokes immunity an-
alogous to that which follows the natural disease.

b. The attenuated organisms multiply until the
host develops immunity to them. Therefore, it has
generally been recommended that, whenever pos-
gible, immunization with live virus vaccines be
separated by at least one month lest superimposed
reactions and diminished antibody responses
might result from the antigentic competition if
two or more live virus vaccines are given simulta-
neously. If, the host should be immunologically
defective, multiplication of the attenuated strain
may continue, resulting in severe and possibly
fatal disease. Therefore, attenuated vaccines
should not be given parenterally in any instance
m which an impaired immunological response
might be predicted; i.e., the individual should be
in good health and free of febrile illness; there
should be no disease of the reticuloendothelial sys-
tem including leukemia, Iymphomas or general-
ized malignancy; the patient should not be under
any therapeutic regimen which inhibits the activ-
ity of immunologic mechanisms, such ag steroids,
alkylating drugs, immunosuppressive agents, anti-
metabolites or radiation therapy. Because of the
hypothetical possibility that ecirculating virus
might penetrate the placental barrier and infect
the fetus with consequent fetal logs or defect, par-
enteral inoculation of attenuated vaccines is not
electively performed during pregnancy. These
considerations are of less importance with oral
polio vaceine since the attenuated viruses very
rarely penetrate through the mucous membrane.

¢. Consideration must also be given to any pos-
sible effect of the attenuated living agent on exist-
ing subclinical disease of the host. Natural mea-
sles has an adverse effect on the course of tuber-
culogis. Therefore, the theoretical danger exists
that the attenuated measles virus might produce
an exacerbation of a tuberculosis infection in a
person not on specific chemotherapy. The fre-
quency, although rare, with which pertussis
vaccine injection is followed by central nervous
system symptoms argues against its concurrent
administration with another potentially encephal-
otropic vaccine.

d. While sgparate administration of live vac-
cines at 30-day intervals is ideal, practical consid-
erations involved in scheduling immunizations
often make combined immunizations essential, In-
termediate intervals are not desirable because in-
terferon is produced by certain virus infections
which might prevent immunity from a live virus
vaceine. Thus, attenuated measles vaccine evokes
circulating interferon which has heen shown to
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interfere with primary smallpox vaccinations per-
formed between the 4th and 20th day after the
measles vaccine had been given. Interferon has
been shown to circulate after the yellow fever
vaceine, and it is present locally after smallpox
vaccination. Field studies have been carried out
with combined smallpox-yellow fever, and small-
pox-measles vaccines without intensification of re-
actions; smallpox-measles-yellow fever, measles-
mumps, polio-adenovirus and smallpox-BCG have
been administered concurrently with no increase
in reaction rate. Antibody levels tended to be
somewhat lower after combined vaccines but the
seroconversion rates in general were comparable
to those seen after single administration of the
antigens. However, when yellow fever and small-
pox were mized before administration, yellow
fever conversion rates were lowered. When given
separately but concurrently, the yellow fever con-
version rate was equivalent to that found when
vellow fever was given by itself.

e. Although the administration of gamma glob-
ulin together with measles and with mumps has
been shown not to interfere with the development
of immunity, pending further studies it is inadvis-
able to administer living vaccines after gamma
globulin has been administered prophylactically,
lest residual passive antibodies interfere with full
antigenic stimulus. Likewise while passive mater-
nal measles immunity usually lasts 6 to 9 months,
measles vaccine should not be given before a child
iy 12 months of age lest, in some cases, residual
maternal immunity interferes with the necessary
propagation of attenuated measles virus so that
no immunity ensues.

f. In summary, while separate administration
of live vaccines at 30-day intervals is the theoreti-
cal ideal, the separate but concurrent administra-
tion of smallpox, yellow fever, oral poliomyelitis,
and oral adenovirus vaccines is acceptable. Thege
vaccines are best administered in two groups, first
polio and adenovirus vaccines at the beginning of
military service, followed by smallpox and yellow
fever a month or more later. In the immunization
of dependents, polio vaccine should be given in the
first few months of life; measles and mumps vac-
cination should be delayed for one year because
transplacentally transferred maternal immunity
may interfere for nine to twelve months. Tubercu-
lin testing is usually done at 11 months of age;
since measles virus can aggravate active tubercu-
losis, it is theoretically preferable that tuberculin
testing, followed by appropriate treatment if posi-
tive, precede administration of attenuated measles
vaceine. However, when mass measles immuniza-
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tion programs are carried out, tuberculin testing
is not considered necessary.

7. Immunization Requirements for International
Travel. a. By International Sanitary Regulations,
travelers may be required to have been immunized
against smallpox, cholera and/or yellow fever for
entry into a country. For smallpox, primary vac-
cination is required not less than 8 days nor more
than 3 years prior to arrival, or revaccination
within 3 years. Cholera vaccine may be required
for persons 6 months of age or over. The certifi-
cate is valid for six months beginning 6 days after
the injection of vaccine, or on the date of revac-
cination if this was done within the 6-month pe-
riod. Yellow fever immunization is required more
than 12 days and less than 10 years prior to entry
of all persons 6 months of age or older arriving
in, or destined for, yellow fever receptive areas
within 6 days of departure from .areas infected
with yellow fever. Military personnel are required
to comply with these international reguirements.
These are met by standard military immunizaion
when recorded on PHS Form 731, and validated
by signature of the medical officer and by the
official stamp. Specific area requirements vary;
current requirements are found in the triservice
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directive on Immunization Requirements and Pro-
cedures: AR 40-562/BUMEDINST 6230.1 Series/
AFR 161-13. For air travel, USAF TForeign
Clearance Guide (AFR 5-30) revised semi-
monthly and available at all major and foreign
clearing USATF bases, contains each country’s im-
munjzation requirements. Reference to these pub-
lications is particularly necessary for personnel
traveling through several countries en route to
destination. Thus, one can travel from the United
States to Thailand without being immunized
against cholera; however, if there were a stop in
the Philippines or in India, entry to Thailand
would be forbidden unless there had been a chol-
era immunization within 6 months. In case the
required immunizations have not been given,
quarantine officers at ports of entry may place the
traveler in isolation or under surveillance for the
incubation period of the disease in question, If the
traveler presents a physician’s statement written
on his letterhead that the vaccination is medically
contraindicated for a stated reason, the quaran-
tine officer may give this consideration. However,
it must be noted that some countries have chosen
to stand on the official requirement (para
4b(2) (e)).



SECTION II

ROUTINE IMMUNIZATIONS

8. Smallpox Vaccine. a. General. The only com-
pletely effective method for the prevention or con-
trol of smallpox is vaccination by proper tech-
nique with a potent vaccine. This procedure in-
duces primary vaccinial infection (“vaccinia®) in
the completely susceptible subject. Residual im-
munity from previous vaccination will result in a
modified vaccinial infection. Vaccinia is almost in-
variably a mild, self-limiting disease inducing im-
munity to smallpox for a variable period but al-
most always for at least 3 years. In the face of
exposure to smallpox, however, to assure that
they are adequately protected, all individuals
should be revaccinated regardless of their pre-
vious history of vaccination, and yearly revaceina-
tion is advisable for those traveling or residing in
endemic areas. Two vaccinations at an interval of
1 week should be scheduled; the second is not
performed if an appropriate reaction is present.
The effectiveness of proper smallpox vaccination
has been coneclusively proven by the eradication of
this disease from all of the developed countries.
During World War 11, only 105 cases of smallpox
occurred in United States military personnel in
overseas theatres. These occurred particularly in
the Orient where smallpox was prevalent among
the indigenous population. Investigation disclosed
that most cases occurred in persons who had vac-
cination failures due to improper technique or
who developed sensitization reactions misinter-
preted as true “takes.” While great strides are
being made in the eradication of smallpox under
the World Health Organization Smallpox Eradica-
tion Program, the disease persists in several geo-
graphic areas; viz., the Indo-Pak subcontinent
and Indonesia in Asia; much of Africa south of
the Sahara, and Brazil in South America. The
disease is periodically carried out of these foci to
threaten if not cause epidemics in poorly immu-
nized countries now free of disease. It is essential
that a high level of immunity to smallpox be
maintained in military personnel who might be
called on to serve in foreign areas.

b. Material. There are two vaccines commonly
in use in the United States. The Armed Forces are
using only the freeze-dried smallpox vaccine sup-
plies with reconstituting fluid. The freeze-dried
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material is preferred because of its greater stabil-
ity on prolonged storage without refrigeration.
However, even freeze-dried vaccine should be kept
in the coolest available storage space, but, if nec-
essary, it can be handled like inactivated vaccines.
After the dried vaccine is reconstituted, it may be
kept only for one month if held under normal
refrigeration (4°C. or below), because, once re-
constituted, it has the instability of the usual gly-
cerinated vaccine,

e. Vaccination Age and Site. Primary vaccina-
tion can be carried out at any age. If performed
in the neonatal period (in epidemic situations),
the baby should be revaccinated after 6 to 12
months. Vaccinations in the 4 through 6 month
period, while some residual maternal immunity
persists, often result in mild reactions. Many rec-
ommend that vaccinations be deferred until the
second year of life because.the incidence of re-
ported reactions is greater in the first year; how-
ever, when vaccination is carried out with 1 or 2
insertions in a thriving child, there is no contrain-
dication to earlier vaccination, Vaccination should
be performed on the arm over the insertion of the
deltoid muscle. If grossly dirty, the site should be
gently cleaned with water and dried before pro-
ceeding ; energetic cleaning may create abrasions
which may be infected to constitute “satellite le-
sions.” If clean, no treatment of the skin is re-
quired. An antiseptic such as either or acetone
(alcohol should not be used) may be applied and
allowed to dry thoroughly; failure to allow the
antiseptic to dry may result in inactivation of the
vaccine.

d. Methods of Vaecination,

(1) Multiple pressure. A droplet of reconsti-
tuted freeze-dried vaccine is placed on the selected
site, either using the supplied applicator, or, if
bifurcated needles are supplied, by dipping the
needle in the vaccine and fouching this to the
skin. The needle is held tangential to the vaccina-
tion site and the needle point is then moved rap-
idly through the droplet in a motion perpendicular
to the skin, lifting the needle clear with each
stroke. For revaccinations, about 30‘ pressures,
(15 strokes with the bifurcated needle, since
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each stroke makes two pressures) are made
within a 5 or 6 second period. Pressure ap-
plied at this rate provide the optimal depth of
penetration. For primary vaccination, 4 (or
fewer) pressures are sufficient. The pressures are
applied over an area no greater than 14 inch in
diameter. Remaining vaceine is wiped off the arm
with dry sterile gauze. A properly performed vac-
cination should not bleed freely, but the appear-
ance of spots of blood after 20 to 30 seconds in the
points of needle pressure is desirable. No dressing
should be applied to the vaccinated area; if a
weeping lesion later develops, the clothing is pro-
tected by a loose dressing, or by fixing one to the
sleeve itself, No restrictions in normal activity,
e.g., bathing, are indicated.

(2) Multiple puncture. If bifurcated needles
are available, equally good or somewhat better re-
sults can be achieved by the multiple puncture
technique. In this method, the needle is held per-
pendicular to the surface of the skin rather than
tangential. The needle is dipped into the vaccine,
the vaccine is placed on the skin at the point of
deltoid insertion by touching the side of the point
to the skin; then, with the needle held firmly, one
or two (for primary vaccination); or 15 (for re-
vaceination) firm pressures are made through the
drop of vaccine restricting the punctures to as
small an area as possible, This is facilitated if the
subject places his hand on his hip and the vaceina-
tor makes the puncture with wrist action, stabiliz-
ing. his position by resting the heel of his hand or
a finger on the surface of the arm. The vaccine is
wiped off and no dressing applied.

(3) Jet injection.

(a) When large numbers of individuals
are to be vaccinated at one place in a short time,
jet injection is the preferred method of adminis-
tering the vaccine. Only smallpox vaccine which
has been specially processed for jet injection
(F'SN 6505-926-4764) may be used. This is sup-
plied in 100 dose bottles, together with 10 ml. of
saline in a container with attached needle, and
two alcohol sponges packaged in foil for cleaning
bottle tops in reconstituting the vaccine and at-
taching it to the jet injector. The reconstituted
vaccine contains only about 3 percent of the virus
content of the vaceine used for multiple pressure
vaccination, and therefore must not be used for
other than jet injection.

(b) For smallpox vaccination, the jet injec-
tor must be equipped with the Nozzle, Automatic
Jet Hypodermic Injection Apparatus (FSN
6515-913-7908) in place of the conventional noz-
zle. The intradermal nozzle cups the skin into a
small mound and directs the stream tangentially
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into the skin. The desired intradermal dosage is
0.1 ml; the dosage adjustment of the injector
should be set slightly higher to compensate for the
drop of fluid which remains on the skin (a setting
of 0.12 ml. is recommended). The injector is
primed at a setting of 0.5 ml. with sterile saline or
water to purge the system of air; when the
stream has a sharp cut-off indicating absence of
air in the system, the dosage is reduced to the 0.12
ml. level and the sterile solution fired into the air
several times to assure proper action. When the
vaccine is placed in the gun, it is preferable to fire
into an alcohol-soaked gauze pad or cotton-filled
container to minimize the risk of aerosol contami-
nation of closed spaces.

(¢) In reconstituting the vaccine, the top
of the bottle containing the freeze-dried vaccine is
cleansed with the alcohol sponge. The diluent
container is held vertically and the needle pushed
downward into the stopper. The vacuum will pull
the fluid in. The diluent container must be held so
that air is not permitted to enter the needle until
all the fluid is transferred. If this has been prop-
erly done and transfer does not occur, the vacuum
has been lost and the vaccine should be discarded
as possibly deteriorated and unusable,

(d) The bottle containing the reconstituted
vaccine is placed on the jet injector after the bot-
tle top has been cleansed with the alcohol sponge
and the apparatus fired into alcohol-soaked cotton
at least five times so that vaccine replaces the
priming fluid. The usual vaccination site over the
insertion of the deltoid is cleansed with acetone or
ether, permitted to dry, the nozzle firmly applied
to the arm and the dose injected, A 3—4 mm.
wheal usually appears; a pledget of sterile cotton
should be applied to the injection site to control
the occasional show of blood.

(4) Disposable plastic vaceinator. Disposable
plastic vaccinators, together with the necessary
vaccine, are provided under FSN 6605-935-3997.
These vaccinators (“MonoVace”) have a group of
nine plastic points in an approximately 2 mm
square, mounted on a circular platform which is
attached to a ring designed to fit over the thumb.
Vaccine is applied according to the manufactur-
er’s instructions to cover all pine points. The skin
is prepared as above and the tips are then firmly
pressed in with sufficient pressure that an imprint
of the circular platform remains on the skin.
When used for primary vaccination, a single pres-
sure is used; for revaccination, three firm pres-
sures are made into the same site. The remaining
vaceine is wiped off and subsequent course is as
above. In using this apparatus it is important that
sufficient pressure is used. The applicators are dis-
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carded after use (see ¢ below); they cannot be
sterilized by heating or by aleohol without damag-
ing the tips,

e. Disposal of Used Freeze-Dried Smallpox
Containers. The vial in which the vaccine was
reconstituted and the assembly of the items for
administration contain live virus. Before dis-
carding these items they should be burned, boiled,
or autoclaved to prevent accidental vaccination.

f. Vaccination Responses.

(1) If a potent vaccine has been properly
employed the response will reflect viral multiplica-
tion, immunity, and cellular hypersensitivity. In
the primary vaccination, a papule appears at the
site of vaccination on about the third day. This
becomes a vesicle on the fifth or sixth day, which
becomes pustular, umbilicated and surrounded by
erythema and induration. The maximal area of
erythema is attained between the eighth and
twelfth day following wvaccination (usually the
tenth). The erythema and swelling then subside
and a crust forms which comes off about the twen-
ty-first day. At the height of the primary reaction
there is usually regional lymphadenopathy and
there may be systemic symptoms of fever and ma-
laise.

(2) The primary vaccination elicits immun-
ity, which wanes after several years, and an al-
lergic sensitization to viral protein which persists.
This allergy is manifested by the appearance of a
papule and a small area of redness appearing
within the first 24 hours after revaccination; this
may be the maximum reaction but not infre-
quently vesicles appear in 24 to 48 hours with
ultimate scabbing. The peak of the reaction is
passed within 8 days. This reaction follows the
application of heat inactivated or fully potent
vaccine equally well; with inactivated wvaccine
there is no increase in antibodies but with potent
vaccine antibody rise occurs in roughly half of
those who exhibit this reaction. As immunity
wanes, revaccination with potent vaccine elicits
this allergic response followed by the changes pro-
duced by propagating virus. The lesion may then
go through the same course as the primary vacci-
nation or reawakened immunity may accelerate
the development of the lesion and its attendant
erythema. Viral propagation can be reliably as-
sumed to have occurred (and immunity evoked)
when the greatest area of skin involvement, (ery-
thema) occurs after the third day after revaccina-
tion.

g. Interpretation of Vaceination Reactions.

(1) General. The objective of smallpox vacei-
nation ig to produce immunity which will protect
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against infection by variola virus, With primary
vaccination, there is no difficulty in recognizing
the typical Jennerian vesicle which is found on
examination a week (6 to 8 days) after a success-
ful vaccination. Any reaction 1 week after vacci-
nation that shows a pustule, a vesicle, or an area
of definite redness, induration and/or congestion
surrounding the central lesion, regardless of its
form, is a MAJOR REACTION, and indicates
that virus multiplication has occurred with conse-
quent development of immunity; the second vacci-
nation is unnecessary. All other vaccination re-
sponses are termed EQUIVOCAL REACTIONS
which, with good technique and good vaccine,
often are abortive infections increasing the level
of Immunity ; however, these may only be nonim-
munizing allergic skin responses to vaccine inacti-
vated by poor technique or poor handling. All per-
sonnel exhibiting equivocal reactions difficult to
categorize by these criteria, should be immedi-
ately revaccinated using more vigorous technique
and another properly handled vaccine lot. The im-
mune individual will suffer no discomfort from
the repeated vaccination other than locsl itching.
Examination of the second revaccination is nor-
mally not necessary, but failure of a primary vac-
cination attempt requires repetition and observa-
tion until a take is obtained.

(2) Recording. USPHS Form 731 requires
that all primary vaccinations be read, the results
recorded ag “successful” or “unsuccessful,” and
vaceination repeated if unsuccessful. For revaccin-
ations, international requirements only call for
the recording of the date, the vaccinator, and the
origin and batch number of the vaccine and
whether it was liquid or freeze dried; the entry
“Major” or “Equivocal” should be entered at the
revisit, under the word “Revaccination,” and, if
equivocal, the date of the second vaccination at-
tempt entered.

k. Adverse Reactions, A primary vaccinal infec-
tion is the expected proper reaction in an unim-
munized individual and is strictly not an adverse
reaction. Nevertheless, during World War II this
resulted in the admission to Army hospitals of
approximately 1.7 individuals per thousand. Such

admissions were more frequent in the summer

(3.3 per thousand during August as contrasted to
0.7 per thousand in January) ; most of them were
due to severe, though uncomplicated, primary re-
actions. A very few, however, were due to genuine
complications of which the most serious are post-
vaccinal encephalitis, eczema vaccinatum and pro-
gressive vaccinia.

(1) Postvaccinal encephalitis. This complica-
tion of smallpox vaccination is very rarely seen in
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the United States. Only eight cases were reported
during World War II and, on investigation, only
four of these were consistent with the diagnosis.
This condition usually develops suddenly 10 to 13
days after vaccination and is characterized by
headache, vomiting, drowsiness, and spastic para-
lysis, The spinal fluid count is usually between 100
and 200 mononuclear cells per cubie millimeter.
Case fatality rates as high as 40 percent have
been reported; there are usually no sequellae in
survivors, Because this complication is rare
among U.S. personnel vaccinated by our methods,
and since it is not possible to predict who might
be afflicted, no preventive measures are indicated;
vaccinia immune globulin is ineffective for treat-
ment.

(2) Eezema vacetnatum. Eczema vaccinatum
is the infection of eczematous skin with vaccinia
virus; it is basically a‘problem of military depend-
ents. This complication may be fatal; vaccinia hy-
perimmune gamma globulin has been shown to be
useful in the treatment of serious, progressive
cases of eczema vaccinatum; methisazone (Mar-
boran, N-methylisatin 3 thiosemicarazone) may
be life saving. Unvaccinated eczematous individu-
als should be kept away from vaccinated individu-
als for 1 week after a revaccination and 2 weeks
after a primary vaccination to avoid development
of eczema vaccination by contact. Individuals with
skin disorders such as eczema or atopic dermatitis
should not be vaccinated routinely against small-
poxz. An absolute indication for administering a
smallpox vaccination to an individual with eczema
is exposure to smallpox. In the rare instance
where an individual with eczema must be vacci-
nated because of overseas orders, vaccinia hyper-
immune gamma globulin (VIG) should be concur-
rently administered as a prophylactic. It may be
obtained from the Division of Communicable
Disease and Immunology, Walter Reed Army
Institute of Research, from the 406th General
Laboratory in the Far East, from the USAREUR
General Laboratory in Germany, or through one
of the Vaccinia Immune Globulin Consultants of
the American Red Cross. Studies with an attenu-
ated tissue culture strain of vaccine have given
promising results when used for “prevaccination”,
preparing “the patient for vaccination with a
standard strain a few months later, and also pro-
tecting him from the danger of developing eczema
vaccination by contact.

(3) Progressive vaccinia. This entity is very
rare. [t occurs in immunologically defective indi-
viduals. This defect may be congenital or the con-
sequence of therapy with immunosuppressive or
corticosteroid drug, radiation therapy, aplastic
anemia, or tumors of the reticuloendothelial sys-
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tem, especially leukemia, Early treatment with
high doses of vacdcinia hyperimmune gamma glob-
ulin is indicated. Methisazone has been shown to
be of value in half the treated cases.

(4) Generalized vaccinia. This is a benign
self-limited disease characterized by vesicles
which appear 5 to 10 days after vaccination. This
entity appears to be rare in revaccinees, and is
probably due to a transient viremia.

(6) Ezanthematous reactions. A variety of
skin eruptions of an allergic nature have been
seen after smallpox vaccination. These include er-
ythema multiforme, urticarial rashes, and morbi-
liform eruptions. These are generally self-limited
with a favorable prognosis, but rare cases of se-
vere bullous erythema multiforme (Stevens-John-
son syndrome) have been reported.

(6) Autoinoculation vaccinia. Vaceinia virus
can be transferred from the vaccination site by
the finger to mucous membranes or to abraided
skin surfaces and initiate satellite lesions. These
may result in scarring, but except for the rare
instance where pre-existing excoriation permits
infection of the cornea rather than the conjunc-
tiva, this complication seldom has serious compli-
cations. In cases where vaccinia has been im-
planted on the conjunetiva or cornea, many ex-
perts recommend the use of IDU (5-iodo-2-deox-
yuridine) although, at present, there are no data
from control trials which assure its efficacy. Vac-
cinia immune globulin should not be given because
these patients generally have good levels of anti-
body at the time the leisons are troublesome, and
more may result in corneal precipitates and opaci-
ties.

(7) Reactions to other vaccines. Qther vac-
cines, such as typhoid vaccine or tetanus-diphth-
eria toxoids, should not be injected into an arm in
which a major reaction to vaccinia is occurring,
because systemic reactions of chills and fever are
more likely to occur. As long as no fever, or con-
stitutional vacecinal reaction is present, there are
no contraindications to such injections in the non-
vaceinated arm,

1. Contraindications to Vaccination Against
Smallpox. Vaccination in the United States should
only be carried out on healthy individuals and
deferred on those who are ill. However, in the
face of a definite exposure to smallpox there are
no contraindications to smallpox vaccination.
Travelers with known contraindications to vacci-
nation should be discouraged from traveling in
endemic areas; if necessary, they may be vacei-
nated and given a prophylactic dose of vaccinia
hyperimmune gamma globulin. The contraindica-
tions to administration of smallpox vaccine in-
clude—
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(1) Acute Illness.

(2) Eeczema or other severe dermatologic
eruptions.

(3) Leukemia, lymphoma, and generalized
carcinomatosis.

(4) Hypogammaglobulinemia or other defi-
ciencies of the immune mechanisms.

(5) Corticosteroid or radiation therapy, or
therapy with immunosuppressive drugs.

(6) Aplastic anemia.

(7) Pregnancy. Vacecinia virus has extremely
rarely crossed the placental barrier producing
fatal disease of the fetus or newborn child: of the
21 cases reported in the medical literature, vir-
tually all instances have followed primary vacci-
nation. Although the risks to the fetus or preg-
nant mother are extremely small, these risks need
not be undertaken unless there is a much greater
danger of potential exposure to smallpox.

(8) Infancy, age under 1 year, is accepted by
USPHS as a medical contraindication, for pur-
poses of entry into the United States.

9. Typhoid Vaccine. a. General. Vaccination
against typhoid fever confers relative immunity
which has been demonstrated to last 4 to 6 years
in endemic areas. The effectiveness of current
vaccines is related to degree of exposure to ty-
phoid bacilli; best protection is demonstrated
against a small dose challenge such as might be
ingested from contaminated water, while large
numbers of organisms which may be found in
contaminated food may overwhelm vaccine-in-
duced resistance. The continued inclusion of para-
typhoid A and B organisms in a combined vaccine
is not justified. These antigens increase the ad-
verge reactions, and they have not been shown to
provide protection against the paratyphoid fevers
in the doses ordinarily used. Systemic disease (as
opposed to the diarrheal disease) due to these or-
ganisms is infrequent, For these reasons, they
have been eliminated from the vaccine. Protection
dagainst these infections depends mainly on proper
sanitary measures related to food and water sup-
ply and waste disposal, as does control of typhoid
fever.

b. Material. The typhoid vaccine produced com-
mercially for the Armed Forces contains Ty2
strain of Salmonelle typht (10°ml.), killed and
dried with acetone to preserve its antigenicity.
This type of typhoid vaccine (AKD) has proven
to be effective in large-scale field trails and re-
places the heat-phe-hol triple antigen vaccine
(TAB-Typhoid, paratyphoid A and B),
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¢. Method of Vaccination. Initial vaccination
with the acetone-inactivated dried vaccine consists
of the subcutaneous or intramuscular injection of
two 0.5 ml. doses of AKD typhoid vaccine in the
triceps area at an interval of not less than four
weeks. Revaccination 18 accomplished by injection
of 0.5 ml. subcutaneously or intramuscularly
(THE AKD VACCINE PRODUCES A
MARKED LOCAL REACTION WHEN GIVEN
INTRADERMALLY) and is required no more
than twice at 4-year intervals during service in an
area of low endemicity such as the continental
United States. However, it may be administered
more often if indicated by conditions of increased
risk, In areas of high prevalence annual booster
injections may be given., If heat phenol-treated
TAB is in use, basic immunization is afforded by

-two injections of 0.5 ml SC or IM, 4 or more

weeks apart; booster doses of 0.5 ml. SC or IM or
0.1 ml. intradermally.

d. Eeactions. The monovalent acetone-treated
vaccine produces reactions similar to those follow-
ing the heat-phenol typhoid-paratyphoid prepara-
tion. Local reactions are common (50-80 percent
of recipients) and include local pain, erythema,
induration and swelling; local reactions are more
frequent when these vaccines are jet-injected than
when injected by syringe and needle. Systemic re-
actions manifested by fever, myalgia, headache,
and malaize, although less frequent (occurring in
10-20 percent) are troublesome. This frequency is
not influenced by method of administration. The
appearance of generalized reaction does not jus-
tify condemnation of a particular lot of vaccine
unless there is marked disability in a significant
number of individuals (25 to 30 percent). Most
reactions can be alleviated and even prevented in
susceptible individuals by salicylates if taken reg-

-ularly following the vaccine administration. When

practicable, typhoid vaccination should not be
accomplished in conjunction with any other injec-
tion apt to produce a similar reaction, or during a
febrile illness. Typhoid immunization should be
avoided just prior to intensive physical activity,
particularly when environmental temperatures
are high.

10. Tetanus and Diphtheria Toxoids, Adsorbed
(For Adult Use). a. General. This is the official
name for the material now used for routine im-
munization against tetanus and diphtheria of mili-
tary personnel and other eligible individuals (de-
scribed below).

(1) This product (T-d) contains the usual
immunizing amount of tetanus toxoid to which
has been added a very small amount (1-2 Lf per
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dose) of purified diphtheria toxoid (the usual pe-
diatric immunizing dose of diphtheria toxoid
ranges from 10 to 21 Lf). After injection of three
properly spaced doses of such a combination, 95
percent or more of American adults are found to
be immune to diphtheria; after two doses, 80 per-
cent are immune. Such results depend partly on
the booster response induced by small doses of
toxoid, but also on the high antigenicity of pres-
ent-day toxoids. These combined antigens elimi-
nate the necessity for separate diphtheria and tet-
anus immunization as a routine procedure in
adults.

(2) Routine immunization with tetanus tox-
oid is based upon the experience of the United
States Armed Forces and foreign military serv-
ices with active immunization against tetanus
during World War II. The use of this produect
resulted in the lowest incidence of tetanus among
wounded soldiers that has been observed in any
war to date; only four cases of tetanus occurred
during World War II among United States sol-
diers who had been fully immunized and had re-
ceived an emergency booster at the time of injury
(0.15 cases per 100,000 wounded). This experi-
ence stands in contrast to the rate of about 10 per
100,000 wounded in the unimmunized Japanese
Army and Navy, and similar high rafes in Ger-
man soldiers and Philippine civilian casualties.
When immunization is performed with the toxoids
combined with a mineral adjuvant, a protective
level of tetanus antitoxin persists for ten years or
more. Responsiveness to a booster dose lasts for
many more years.

(3) Because of the very small amount of
diphtheria toxoid contained (1-2 Lf per 0.5 ml,
dose), reactions due to sensitivity to diphtheria
toxoid are infrequent., When immunizing adults
against tetanus and diphtheria with a combined
toxoid, care should be taken to insure that the
preparaticn is labeled “for adult use”; adults fre-
quently develop severe reactions to the pediatric
preparations which contain 10 to 20 Lf of diphth-
eria toxoid per dose. The adult preparation, how-
ever, can be used for primary or booster immuni-
zation in school-age children (defined as over 6
years of age, if school enroliment status is not
applicable). A single booster injection is sufficient
to re-establish or maintain immunity in subjects
whose records show that primary immunization
has previously been completed. In children 7-12
years of age without records of prior diphtheria
and tetanus immunization, it is advisable to per-
form a Schick test 6 to 12 months after the com-
plete schedule (including the reinforcing dose—c
below) has been given. This will detect the occa-
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sional child who may be less responsive to small
doses of diphtheria toxoid than the normal adult,
who ghould then receive an additional dose of the
combined product.

b. Material. The preparation congists of a mix-
ture of alum precipitated, aluminum phosphate
absorbed or aluminum hydroxide adsorbed teta-
nus and purified diphtheria toxoids in such pro-
portions that each 0.5 ml. dose contains 5-15 Lf of
tetanus toxoid and only 1-2 Lf of diphtheria tox-
oid.

¢. Methods of Immunization.

(1) Initial immunization consists of three in-
tramuscular or subcutaneous injections, the first
two doses of which will consist of 0.5 ml. of the
combined toxoids per injection, and the third of
0.1 ml. The second injection should be given 1 to 2
months after the first and the third (reinforcing)
injection 0.1 ml) approximately 12 months after
the second. For children under 12 years of age,
0.5 ml, should be given as the third dose to assure
adequate immunity against diphtheria.

(2) To assure a circulating level of tetanus
antitoxin adequate to protect a fighting man who
might be in a situation where a booster dose of
toxoid is not available at the time of injury, a
booster dose of 0.1 mlintramuscularly or subcuta-
neously should be given routinely every 6 years
following completion of the initial series.

(3) This schedule will establish a long-lasting
protective level of circulating tetanus antitoxin in
the vast majority of subjects. However, to protect
the occasional patient who does not maintain such
a level and who is therefore subject to the risk of
tetanus, it is still necessary to administer emer-
gency booster (“wound booster”) injections of 0.5
ml. of this product to all individuals who—

(a) have not received an injection of teta-
nus toxoid (either as such, or as DTP, T-d, etc.)
within the preceding 12 months and who have
either,

(b) incurred wounds or severe burns on
the battlefield or are patients undergoing second
operations or manipulations of old wounds.

(c¢) incurred puncture or lacerated wounds,
severe burns or other conditions which might be
complicated by the introduction of Clostridium te-
tani into the tissues. If, in the view of the medical
officer, the patient’s condition is such that an un-
toward reaction to either diphtheria or tetanus
toxoid would be hazardous, a reduced dose of this
product should be administered. The dose-re-
sponse slope for a booster injection is quite flat so
that a dose as small ag 0.05 ml, will induce a
significant response in patients with low antitoxin
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titers. (For those personnel who have not received
two or more doses of tetanus toxoid, passive im-
munity must be provided (para 21).)

d. Rewactions. Erythema and induration at the
site of injection occur occasionally and appear to
be related to pre-existing immunity. These reac-
tions are seldom severe; the incidence of severe
reactions appears to be no more than 1 or 2 per-
cent in individuals under 30 or 35 years of age
and perhaps somewhat greater in those older. Ur-
ticarial and other allergic reactions occur rarely;
they also are generally, though not invariably as-
sociated with already established hyperimmunity.

11. Poliovirus Vaccine, Live, Oral. a. General. Oral
administration of live, attenuated polioviruses re-
sults in infection, with multiplication of these or-
ganisms in the gastrointestinal tract, leading to
the development of. a state of local resistance in
the gastrointestinal tract. Serum antibedy devel-
ops quickly as a sequel to this gastrointestinal
infection. Repeated administration of the triva-
lent vaccine is necessary since immunizing infec-
tion with one strain may interfere with infection
with other strains; on subsequent administra-
tions, after the initial infection has cleared, the
gtrains against which there is no immunity will
multiply selectively. Upon subsequent exposure to
naturally occurring polioviruses (wild viruses)
this local resistance limits or prevents their intes-
tinal multiplication and circulating antibody pro-
tects the central nervous system. Since serum an-
tibody as well as gastrointestinal resistance de-
velop rapidly, attenuated poliovirus vaccine may
be used during an epidemic of poliomyelitis to
prevent further spread of wild virus.

(1) The efficacy of this vaccine is evident
from the polio experience in the United States.
During 1967, only 41 cases of poliomyelitis were
reported, in contrast to 6,000 to 8,000 in 1958 and
1959, prior to the wide scale use of this vaccine.
The polio cases now oceur in localized outbreaks
predominantly among unimmunized children. This
control has been achieved by an intensive immuni-
zation program of infants, children and adoles-
cents. Because the risk of exposure within the
continental United States has become small, rou-
tine poliomyelitis immunization is not considered
necessary for adults. However, those who are em-
ployed in hospitals, medical laboratories, and sani-
tation facilities, as well as those who are at an
increased risk because of contact with a known
case or by travel to an endemic or epidemic area,
should receive oral polio vaccine.

(2) Personnel who have received inactivated
poliomyelitis (Salk vaccine) should be given live
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oral poliomyelitis vaccine in the same manner as

‘those who have not.

b. Material. This vaccine consists of a mixture .
of the attenuated strains of Type 1, Type 2 and '

Type 3 poliomyelitis viruses, which are produced
in cultures of monkey kidney cells. Since effec-
tiveness depends on infectivity of the viruses, the
vaccine should be kept frozen until use, used
within 7 days after the bottle is entered, and not
be refrozen. (Unentered bottles which have
thawed accidentally may be refrozen under cer.
tain conditions (para 3¢(2)).

¢. Method of Vaccination, The vaccine is given
by mouth according to the dosage instructions
contained in the package. It may be added to a
sugar cube, simple syrup or distilled water, or
may be given with a sterile medicine dropper, It
should not be given in, or followed immediately
by, water or other beverage containing free chlor-
ine or other halogen. Booster doses are given to
children under 10; one dose is given 6 to 12
months after the basic series, and a second just
before entering school. Adolescents may benefit
from a booster dose 6 to 12 months after the basic
series. Qur present knowledge indicates that fur-
ther boosters are not necessary; this, however,
has not been established with certainty. There-
fore, when faced with an.epidemic or other unu-
sual exposure, a single dose of trivalent vaceine
may be given.

d. Reactions. Thesy products have caused fewer
adverse reactions than any other commonly used
immunization. Neurological disease simulating
paralytic poliomyelitis and occurring 4 to 30
days following a dose of oral vaccine has been
reported in areas which were not recognized.as
epidemic. This has occurred at a rate below one
per three million persons vaccinated but it is not
known whether it is caused by the vaccine, wild
poliovirus or other agents,

e. Contraindications and Precautions. It is not
advisable to give the vaccine during a febrile ill-
ness. Pregnancy is not a contraindication, thus
differing from most live viral vaccines. In most
instances it has been found that this oral vaccine
may be given, when necessary, at the same time
as other attenuated vaccines, including oral aden-
ovirus vaccine. Competition with some other en-
teroviruses is known to occur and for this reason
administration during the summer season in tem-
perate climates, or at any time in the tropics, may
lead to such interference. This is far more likely
to occur in children than in adults, for the incid-
ence of such infections is much higher in the for-
mer, particularly the very young.
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12. Typhus Vaccine. a. General. Circumstantial
evidence gained in- World War IT and limited chal-
lenge studies in man suggest that an inactivated
epidemic typhus vaccine can probably prevent an
undetermined proportion of cases of epidemic ty-
phus. It definitely reduces the severity and mor-
tality of the disease. It offers little or no protec-
tion ar~inst murine typhus. A single dose of
vaccine of adequate potency will elicit an antibody
response in a high proportion of persons and will
orient them promptly to a single booster dose
after an appropriate interval, usually considered
to be a minimum of 6 to 9 months, Antibody re-
sponse to booster doses given less than 6 months
after the primary dose may be irregular. How-
ever, once immunologically oriented with typhus
vaccine, a person may respond promptly to a sin-
gle booster given as long as 15 years after the
primary immunization. A second dose given
shortly after a booster often fails to increase anti-
body titer significantly. Unfortunately, problems
have developed in the manufacture of typhus
vaceine, so that certain lots acceptable by labora-
tory criteria are ineffective in eliciting an anti-
body response in man. Until this paradox is re-
solved, the killed typhus vaccine is unavailable for
routine use. An attenuated strain of Rickettsia
prowazekii (strain E) is under laboratory study
for effectiveness and acceptability; preliminary
results suggest that this might afford some lim-
ited or irregular, protection against murine ty-
phus as well, and that a single dose will confer
protection for a prolonged period. Immunization
against epidemic, louse-borne typhus should be
considered not as a substitute for, but as an ad-
junct to louse-control measures.

b. Material. Typhus vaccine contains killed epi-
demic typhus rickettsiae grown in egg yolk sacs.

e. Method of Vaceination. Primary immuniza-
tion (basic series) is accomplished by administra-
tion of the dosage schedule stated in the package
insert or appropriate directives, by syringe and
needle subcutaneously or intramuscularly or by
jet gun., When directed by an area commander,
booster doses, consisting of 0.5 ml. vaccine given
by the same routes, may be required in areas
where a typhus hazard is considered to exist. Be-
cause potency tests and minimum requirements
for the vaccine are currently under intensive re-
evaluation, changes in dose or regimen may be
made from time to time.

d. Reactions.

(1) Because the vaccine is produced from the
infected yolk sacs of hen's eggs, the vaccine
should not be administered to persons with a his-
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tory of allergy to eggs or chickens without appro-
priate precautions (para 4b(2)).

(2) Typhus rickettsiae contain endotoxin-like
substances. Occasionally, local and/or febrile gys-
temic reactions similar to those elicited by typhoid
vaccine may be encountered.

(3) Delayed type hypersensitivity to typhus
antigens may develop following recovery from ty-
phus fever or after repeated typhus vaccination.
On occasion, therefore, exaggerated local and sys-
temic reactions may be encountered when vaccine
is administered to a sensitized person.

13. Yellow Fever Vaccine. a. General. Vaccination
with this live attenuated virus vaccine is consid-
ered to provide almost absolute immunity lasting
at least 10 years and probably much longer. A
subclinical infection is produced by the attenuated
strain, not infrequently associated with a tran-
sient viremia about a week after injection. The
strain of virus in use in the United States is not
neurotropic.

b. Material. Yellow fever vaccine consists of a
special strain (17D) of living yellow fever virus
which had been attenuated through culture in
chick embryos so that it produces only subclinical
infection in man with subsequent immunity. The
vaccine is prepared from chick embryo material,
is freeze-dried, and stored and shipped at a tem-
perature not higher than 0°C. (32° F.) (para
3¢(1)). The reconstituting fluid (physiological
saline without preservative) is stored separately
at above freezing temperatures.

¢e. Method of Vaccination.

(1) For use, the vaccine is reconstituted
strictly according to the manufacturer’s instrue-
tions (these are packed with the ampule contain-
ing the vaccine), This results in a 1:10 dilution of
the original concentrated vaccine. Any reconsti-
tuted vaccine remaining at the end of one hour
should be discarded.

(2) The vaccinating dose for all ages is one
subcutaneous or intramuscular injection of 0.5 ml.
of vaccine. If a jet injector is used, and this has
contained a disinfectant or other virucidal sub-
stance, the injector should be purged by ejecting
10 to 15 ml. of sterile saline before placing the
vaccine bottle on the injector (para 5b). Reim-
munization is accomplished every 10 years and
the dose is the same as the original vaccinating
dose. :

d. Reactions.

(1) About 5 percent of the individuals may
experience a mild febrile reaction about 5 to 7
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days after receiving yellow fever vaccine. Exten-
sive experience during World War II has estab-
lished that there is no strong objection to the si-
multaneous administration of yellow fever vaccine
and other vaccines or toxoids. However, an exag-
gerated reaction to typhoid or influenza vaccine
may result if they are administered to individuals
who are actually experiencing a febrile reaction to
a previously administered dose of yellow fever
vaccine. Therefore, the administration of such
vaccines within a 5 to 7 day period following yel-
low fever vaccination should be avoided, when
practicable.

(2) Human serum is no longer used as a sta-
bilizer for the vaccine; hence, hepatitis is not a
complication of yellow fever vaccination. A his-
tory of jaundice is not a contraindication to im-
munization or to the administration of booster
doses.

(3) Encephalopathy is a very rare complica-
tion of yellow fever vaccination. With the excep-
tion of a single fatal case in a 3-year-old child, all
have oceurred in infants under 7 months of age
and all of those recovered without sequelae.

e. Contraindications and Precautions (Para 6).
Concurrent administration of smallpox, measles
and yellow fever vaccines in different sites pro-
duce seroconversion  rates comparable to those
vaccines when given singly. Injection of a mixture
of these vaccines results in a significantly lower
percentage developing antibodies against yellow
fever. Because of the egg origin of yellow fever
vaccine, the vaccine should never be administered
to individuals with a history of allergy to eggs or
chickens without appropriate precautions (para
4b). Vaccination of infants is only performed
when there is actual risk of exposure, Yellow
fever immunization evokes circulating interferon
which may prevent another live virus vaccine
from establishing immunity.

14. Influenza Vaccine. a. General. Because of the
year-to-year variation in the strains of influenza
virus isolated from patients and variation in the
immunity of the population against these strains,
the composition of influenza vaccine must be
changed periodically. Details regarding its man-
ner of use cannot be promulgated either far in
advance or on a routine basis; in some years, a
broad base of immunity against many strains may

bhe sought together with a high level of immunity.

against the more common strains; in other years,
specific immunity against an epidemic strain is
desired. A fairly high degree of protection against
strains of influenza virus antigenically similar to
the strains used in the vaccine is provided for 12
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months or longer by vaceination. Little or no pro-
tection may be provided against less closely related
strains,

b. Material. Influenza vaccine is a killed suspen-
sion of one or more strains each of types A and B
influenza virus obtained from the allantoic fluid of
inoculated embryonated eggs. The finished vaccine
is subjected to variable degrees of purification, so
that it varies from essentially a crude harvest to a
highly purified viral fraction or highly purified
viral subunits. For initial immunization, the
vaccine ‘'will usually contain a wide spectrum of
strains in order to provide ag broad an antigenic
orientation as possible. For booster doses polyva-
lent or monovalent vaccines may be prescribed,
depending on prevalent virus strain patterns.

¢. Method of Vaceination. The dose of usual
aqueous vaccine is 1 ml. administered subecuta-
neously or intramuscularly. Care must be taken to
insure that the vaccine is not given to individuals
allergic to chicken or eggs; persons who eat eggs
or egg products can receive this vaccine with im-
punity (para 4b(2)).

d. Reactions. Local or systemic toxic reactions
similar to those observed following the adminis-
tration of typhoid vaccine may occur following
influenza vaccination. They can be readily con-
trolled with aspirin.

15. Cholera Vaccine. a. General. Field studies have
shown that the incidence of cholera is signifi-
cantly lower among those who have received this
vaccine and this protection lasts for 6 months or
longer. Protection iz afforded against disease
caused by the “El Tor” type of organisms as well
as against disease caused by the classical vibrios.
However, vaccination does not prevent inapparent
cholera infection. Since occasional convalescent
patients may harbor vibrios for weeks, months or
even years, with vibrios demonstrable only by
duodenal drainage or by magnesium sulfate
purges, these apparently healthy persons can
become sources of infection should the individual
develop intercurrent diarrhea. Therefore, vaccina-
tion is definitely secondary in value to sanitary
measures to prevent contamination of food and
water and for the safe disposal of human wastes.
Reliance must never be placed on vaccination
alone.

b. Material. Cholera vaccine consists of a sus-
pension of 8,000 million killed cholera vibrios (V-
brio cholerae) per ml., containing equal numbers
of the Inaba and Ogawa serotypes.

¢. Method of Vaceination, The bagic series con-
sists of two subcutaneous or intramuscular injec-
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tions, the first of 0.5 ml. and the second of 1.0 ml.,
given by jet injector or by syringe and needle.
The interval between the two doses has been 4
weeks; current studies indicate, however, that in
adults antibody levels as high or higher can be
achieved when the interval is only 1 week. Reim-
munization with 0.5 ml. may be required every 6
months in areas where cholera is epidemic or
highly endemic and personnel may be exposed to
infection. For international quarantine purposes,
the vaccination certificate is valid from 6 days
after immunization for 6 months and for 6
months after a booster dose, if this is given
within 6 months. If more than 6 months have
elapsed, the vaccination certificate is not valid for
travel into nonendemie areas until 6 days have
elapsed.

d. Reactions, Local or systemic toxic reactions
may follow the administration of cholera vaccine,
especially on reimmunization. Rarely, with some
lots of vaccine, sterile abscesses may occur; these
may be tapped but should not be incised.

16. Plague Vaccine. a. General. While the effec-
tiveness of plague vaccine has never been accur-
ately determined, immunization is known to
reduce the incidence and severity of insect-borne
disease, the bubonic form. The greatly increased
resistance which follows booster inoculations jus-
tifies the administration of the basic immuniza-
tion series to most military personnel since there
are $o many areas in the world, i.e.,, Western
United States, South America, Africa and Asia,
including Viet Nam, where the individual in mili-
tary operations may come into frequent and regu-
lar contact with infected wild rodents. However,
sensitization to the vaccine results in inecreased
reactivity with subsequent doses. For this reason,
the dose for booster injections is reduced in vol-
ume and only given intramuscularly. Boosters are
only given to those residing in known plague en-
demic areas, not more often than every 6 months.
Once a basic serieg has been given, it should not
be repeated regardless of the length of time since
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the completion of the basic series. While vaccine
is assumed to provide some protection against bu-
bonic disease, it is not known whether it affords
any protection against pneumonic disease; if ex-
posed to pneumonic plague, vaccinated persons
should be given daily adequate doses of tetracye-
line or suitable sulfonamide over a 6-day period,

b. Material. Plague vaccine containg 2,000 mil-
lion formaldehyde-killed bacilli (Pasteurella pes-:
tis) per ml.,, pregerved with 0.5 percent phenol.
The E medium currently used is one which is free
of blood-group antigens,

¢c. Method of Immunization. Basic immunization
against plague consists of one intramuscular injec-
tion by syringe and needle or jet injection of 1.0
ml, of vaccine followed in three months by an in-
tramuscular injection of 0.2 ml. (by syringe and
needle only). No further hoosters are administered
unless the individual is actually residing in a
known plague endemic area, presently considered
to be.Laos, Cambodia and Viet Nam. While the ad-
ministration of 1.2 mi. of vaccine constitutes the
complete basic series, the administration of the
first 1.0 ml. dose is considered adequate protection
to permit travel to a plague area where the remain-
ing dose may he given. Dooster injections will be
0.2 ml. administered intramuscularly, by syringe
and needle only at 6-month intervals; the first
booster will be given no sooner than 6 months
following the second injection of the basic series.
Although plague is an internationally quarantin-
able disease, vaccination is not a condition for ad-
mission to any country. Appropriately reduced
doses are administered to children.

d. Reactions. Primary immunization may result
in. general malaise, headache, local erythema and
induration, mild lymphadenopathy and hyperpyr-
exia in about 10 percent of recipients. Reactions
are more intense with booster injections. Local
reactions are particularly intense and are mini-
mized by the intramuscular deposition of the
booster dose. It is for this reason that booster
doses are not jet injected.
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SECTION III

SPECIAL IMMUNIZATIONS

17. Adenovirus Vaccine. a. General.

(1) The use of these vaceines can be author-
ized solely by the appropriate Surgeon General.

(2) Living attenuated adenovirus type 4
vaccine, given orally, has been shown in field
trials to be safe and between 95 and 99 percent
effective against type 4 disease, but does not pro-
tect against dizease caused by other adenovirus
types. Specific protection is induced by asympto-
matic gastrointestinal infection with the vaccine
virus. The vaceine virus has been partially atten-
uated by serial passage in human diploid cells, is
not oncogenic for newborn hamsters, and is free
of simian and adenovirus associated viruses. Im-
munized persons shed vaccine virus in their stools
up to 21 days following ingestion. There is no
evidence of significant transmission of this shed
virus among recruits. Living vaccines for other
adenovirus types (7 and 21) are currently under
investigation.

b. Material. Oral vaccine is supplied as enteric
coated tablets containing approximately 108 tis-
sue culture infectious doses of virus, Vaccine is
stable at 4°C. for at least 24 months.

c. Method of Vaccination, For maximal effec-
tiveness, oral vaccine should be given as soon as
possible after the recruit’s arrival on the training
center. One tablet is sufiicient to induce type spe-
cific immunity. Vaccine effect in epidemics is
noted approximately 14 days after administra-
tion, Oral immunization with adenovirus vaccine
does not interfere with simultaneous oral poliovi-
rus immunization or vice versa. Similarly, neither
interference nor exaltation is observed when both
types 4 and 7 virus in recommended dosage is
administered simultaneously in persons suscep-
tible to both infections, Both type 4 and type 7
virus vaccines may be given simultaneously with
other required immunizations,

d. Reactions. Oral immunization and intestinal
propagation of viruses are not associated with re-
actions.

e. Contraindications and Precautions. See para-
graph 6.
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18. Rabies Vaccines and Antirabies Serum. a.
General. These products differ from most agents
employed for inducing immunity in that they are
usually used after exposure to the disease has
occurred, Since control of the wild animal reser-
voirs of rabies is not feasible in most areas of the
world, it is imperative that all personnel involved
in the management of those who might be exposed
to rabies be thoroughly familiar with the use of
the rabies vaccines and antirabies serum. Primary
emphasis is placed on the treatment of the bite
wound ; rabies vaccine has been used for postexpo-
sure prophylaxis for 85 years; the addition of hy-
perimmune serum has greatly improved the effec-
tiveness of prophylaxis.

b. Material. There are two rabies vaccines cur-
rently available for the Armed Services for pre-
vention of human rabies.

(1) Rabies Vaccine, USP, Duck Embryo, is
an inactivated preparation produced in embryonic
duck tissue, This vaceine i3 now more commonly
used in the Armed Forces than the Semple
vaccine and should be used in any individual
known or believed to be sensitive to vaccine con-
taining nerve tissue.

(2) Rabies Vaccine, USP, is a preparation of
infecated central nervous system tissue, commonly
a fluid, phenol-killed suspension of virus in rabbit
brain (referred to as Semple vaccine), Use of this
vaceine is associated with a neuroparalytic type of
reaction in approximately one of every 3,000 indi-
viduals who have received it.

(3) Antirabies serum is hyperimmune horse
gerum and, even though fractionated and concen-
trated, may produce adverse reactions in approxi-
mately 20 percent of the recipients (para 4b(2),
(2)(e), and (4)). Most serious sensitivity reac-
tions may be avoided if a careful history for pre-
vious allergies is taken and routine sensitivity test-
ing is performed. When sensitivity has been -dem-
onstrated and the exposure is such that the use

of antirabies serum is invdicate-d, desensitization
should be accomplished. The incidence and sever-

ity of sensitivity reactions may be reduced by con-
current administration. of antihistaminics; how-
ever, their use will not obviate the necessity for
the precautions outlined in paragraph 4.
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(4) Antirabies serum of human origin is
under investigation. Preliminary data indicate
that this does not interfere with active immunity
induced by a sufficiently potent vaccine.

¢. Methods of Immunization,

(1) Indications for Rabies treatment. The de-
termination of whether to administer vaccine and
antirabies serum should be made only after exam-
ination of the patient, examination of the animal,
if possible, and careful evaluation of the circum-
stances. It is very helpful to establish and use a
“rabies board,” composed of carefully selected
physicians and a veterinarian. (Army: See AR
40-5.) The following should be borne in mind—
human rabies is almost invariably fatal, but not
all persons bitten or seratched by a rabid animal
develop rabies. Clothing offers considerable pro-
tection, apparently by the mechanical removal of
the saliva from the animal’s teeth. Deep puncture,
lacerated or extensive, chewed wounds are more
likely to permit the virus to come into direct
contact with nerve tissue and are particularly
dangerous. Rabies can be acquired via the gas-
trointestinal tract from consumption of meat
and/or milk from rabid animals. In man, the av-
erage incubation period is 42 days but may be as
short as 10 days or as long as 9 months, depend-
ing on wound severity and distance from the
brain. Appendix B is an adaptation of the recom-
mendations of the World Health Organization Ex-
pert Committee on Rabies (WHQO Technical Re-
port Series No. 321, 1966, obtainable through the
WHO Book Service, American Public Health As-
sociation, 1740 Broadway, New York, New York
10019). This table, in conjunction with the de-
tailed history of the circumstances of exposure,
can assist the “rabies board” in determining the
course to be followed.

() Rabies prophylaxis, post exposure
(app B).

1. Local treatment of bite wound. All
bite wounds should be cleansed thoroughly as soon
as possible after the bite. This is probably the
most important single procedure in preventing ra-
bies. Mechanical cleaning and flushing of the
wound with soapy water without traumatizing
tissue is the basic procedure, followed by applica-
tion of 1 percent benzalkonium chloride after all
traces of soap have been removed. Topical appli-
cation of antirabies serum and infiltration of
serum around the wound is important to neutral-
ize the virus whenever serum prophylaxis is indi-
cated (see below).

2, The WHO Expert Committee on Ra-
bies recommends that the best specific treatment
available for the postexposure prophylaxis of ra-
bies in man is combined antirabies serum or its
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globulin fraction and the vaccine, This is espe-
cially true for gevere exposures, bites of the head
and neck and bites from wild animals. Further-
more, the WHO Committee states that “although
experience indicates that vaccine alone is suffi-
cient for mild exposures, there is no doubt that
even with mild exposure, the combined serum-vac-
cine treatment will give the best protection.” The
individual physician with the advice of the “ra-
bies board” must make the clinical decision on the
use of hyperimmune serum in relation to needed
protection and risk of creating hypersensitization.
Protection against rabies depends upon active im-
munization, with the production of antibodies, in
response to an Inactivated vaccine, but several
days elapse after injections are started before an-
tibodies can be detected in the gserum. During this
period the virus inoculated by the bite of the ani-
mal may gain entry into nerves. To provide an
immediate barrier to the virus, passive immunol-
ogical protection may be provided with antirabies
serum. This temporarily slows down or halts the
spread of the virus, allowing time for active im-
munity to develop. Serum with a high antibody
content (hyperimmune serum) 1s injected prefer-
ably within 24 hours after the bite and after ap-
propriate skin testing (para 4b (2)(d)). A por-
tion of the serum should be injected directly into
the injured tissues. The vaccine therapy is started
concurrently.

3. Special conditions warranting treat-
ment modifications, In areas where rabies is
known to be enzootic and an animal has severely
bitten an individual about the face, immediate ini-
tiation of treatment, even though the animal at
the time of exposure appears healthy, should be
considered. Under certain conditions other modifi-
cations might be adopted. For example, local
treatment of the wound, a single dose of serum
and three daily doses of vaccine may be given. If
the animal stays healthy for 10 days, no further
treatment is necessary. Another example of a
local situation in which a modified interpretation
of these recommendations may be indicated is
that of a rabies-free area (for example, a rabies-
free country or state of the United States). In
such localities, no specific antirabies freatment
may be justified; however, the biting animal
should be kept under observation for 10 days. Un-
less rabies is known to exist in the species, bites
(particularly provoked bites) by small wild ro-
dents such as mice and rats may require only local
wound treatment and reassurance to the patient.
Specific antirabies therapy should be considered,
but in most cases is not indicated, even if the wild
rodent is not apprehended.

(b) Rabies immunization, pre-exposure.
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1. Immunization phkase. Particular
groups of individuals, such as veterinarians, dog
handlers, members of research field teams han-
dling wild animals and laboratory workers in
highly endemic areas have increased exposure to
rabies. Area surgeons or medical commanders
may recommend, with the approval of the appro-
priate Surgeon General, pre-exposure immuniza-
tion to personnel stationed in or vigiting areas
where rabies iIs highly endemic. To vacecinate
these personnel each time they are exposed would
increase the possibility of their having sensitivity
reactions to the vaccine. A pre-exposure immuniza-
tion schedule using duck embryo vaccine, consist-
ing of two subcutaneous 1 ml. doses one month
apart, followed by a booster dose administered 6
to 8 months after the second dose of vaccine, is
recommended. If feasible, 1 month after the
booster dose a serum sample should be tested for
antirabies antibodies. Not all vaccinatéd individu-
als respond readily with detectable antibodies;
therefore, booster doses should be repeated until
antibody is detectable. Subsequently, single
booster doses at one to two year intervals are
recommended as long as the person remains at
risk,

2. Action in case of exposure to rabies.
When a vaccinated person has been shown to have
developed rabies antibodies and is subsequently
exposed to rabies in the next 2 years, a single
booster dose of vaccine (and no antiserum) is rec-
ommended in the case of a mild exposure. After a
severe exposure five daily doses of vaccine plus a
booster dose 20 days later are indicated. If more
than 2 years have elapsed since immunization or
if it is not known whether an exposed person had
developed antibodies, full postexposure treatment
should be given.

(2) Technique of administration. Antirabies
serum, in a total dose of 40 International Units
per kg. of body weight is given intramuscularly;
part is infiltrated inte the tissues around the bite.
This is followed by a course of not less than 21
daily subcutaneous doses of vaceine, unless the
animal is proven nonrabid after 10 days’ observa-
tion. Two supplemental doses of vaccine, prefera-
bly duclk embryo vaccine, should be administered
at 10 days and between 20 and 40 days after com-
pletion of the course of vaccinations, Manufac-
turer’s recommendations, packaged with the vac-
cine, should be followed. The abdomen is usually
used because this will provide sufficient space to
avoid two injections at one site. A careful record
of the exact site of each injection should be main-
tained during treatment to reduce discomfort to
the patient.

(8) Revaceination. An individual who has re-
ceived complete antirabies treatment and is subse-
quently re-exposed to rabies, should be given either
a single booster dose, 5 daily doses, or full postex- ;
posure treatment depending on severity of. bite
and upon the elapsed time since previous inocula-
tiomn.

d. Reactions.

(1) Local reactions usually are insignificant
and consist of redness and induration, usually at
the site of previous injections. This is not a con-
traindication to continuation of vaccination. Occa-
sionally severe local reactions may occur and the
decision about continuation of treatment will re-
quire a most careful evaluation.

(2) Onmne individual in approximately 3,000
has a neuroparalytic reaction to the administra-
tion of nerve tissue vaccine. This reaction is be-
lieved to be the result of a sensitivity reaction to
the neural tissue component of the vaccine. It may
talke the form of an ascending paralysis, paraple-
gia due to myelitis or localized paralysis. The
onset is usually more than 1 week affer the begin-
ning of treatment. If such a reaction occurs or
premonitory symptoms arouse suspicion (severe
headache, fever, nausea, urticaria, generalized
lymphadenopathy), vaccination should be termi-
nated immediately. If, in view of the nature of the .
exposure and duration of treatment, it is felt that
sufficient immunity has not been attained, treat-
ment should be continued with duck embryo
vaccine, With thig latter product, the most impor-
tant serious reaction may be the allergic response
in a person sensitive to duck eggs. Such individu-
als should be given duck embryo vaccine with ex-
treme care. In extremely rare instances even duck
embryo vaccine may cause a neuroparalytic acci-
dent.

19. Measles Vaccine, Live Attenuated. a. General.
Live attenuated measles-virus vaccines produce an
inapparent or mild infection which is noncom-
municable and is followed by immunity for at
least 10 years, The available evidence indicates a
single inoculation will generally be followed by
permanent immunity; rare cases of typical mea-
sles have been reported in children immunized
several years earlier. Experience with approxi-
mately 30 million doses administered in the
United States between 1963 and 1968 indicates
that the vaccines are safe _and highly effective;
measles now occurs predominantly in communities
which have failed to immunize their children.

b. Material. Four types of live measles virus
vaccines have been licensed for use in the United
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States. Each manufacturer employs a derivative
of the Edmonston strain of attenuated measles
virus; some are at lower passage levels, having
the general characteristics of the Edmonston B-
level ‘experimental vacecine originally described by
Enders and Katz. Most vaccines of this type are
propagated on chick embryo cell cultures; one is
produced on dog kidney cell cultures. These lower
passage vaccines are commonly associated with
fever and rash, so that some manufacturers rec-
ommend that immune serum globulin (human) be
given concurrently to reduce the frequency and
intensity of these reactions. More attenuation is
achieved by additional passages in chick embryo
cell. systems; these more attenuated vaccines
(Schwarz and Moraten strains) tend to evoke
somewhat lower levels of antibody but reactions
are reduced so that immune serum globulin is not
used.

¢. Method of Vaccination.,®

(1) Live measles vaccine should be given to
all infants and children over 12 months of age if
they have not had measles; it is effective if given
before or on the day of exposure to natural mea-
sles. When administered after the day of expo-
sure, limited studies indicate that protection is
not conferred nor are adverse effects induced.
Passive protection (para 26) may be indicated
under certain circumstances. Immunization is es-
pecially important for children with chronic di-
seases, such as tuberculosis, cystic fibrosis, other
pulmonary diseases, congenital heart disease and
malnutrition. Vaccination of adults is rarely nec-
essary because nearly all individuals are immune
by age 18. Susceptible adults may be vaccinated;
the reactions are essentially the same as those in
children,

(2) Measles vaccine has been given simulta-
neously (but at different sites) with smallpox and
yellow fever vaccines with no obvious untoward
effect and with evidence of an antibody response
to the three live virus vaccines, Experimental
trials with live measles-mumps and measles-
mumps-rubella combination vaccines have also
been successful (para 6).

d. Reactions.

(1) Fever may occur approximately 5 to 10
days after vaccination, even when gamma globu-
lin has been administered concurrently in the
other extremity., In spite of high fevers in about
15 percent of vaccinees, there is minimal toxicity
and little discomfort. A maculopapular rash may
occur. Most children have no reactions.

(2) Administration of live vaccine to those
who have previously received inactivated measles
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vaccine has induced a local reaction at the site of
injection with erythema, heat, tenderness, swelling
and localized vesicular or hemorrhagic rash and
occasionally with fever, malaige and regional
lymphadenopathy. On the other hand, exposure to
natural measles a few years after immunization
with the inactivated vaccine has resulted in a
severe illness characterized by high fever, toxicity,
a petechial, vesicular and urticarial rasgh, edema
and pneumonia. Since the reactions to the atten-
uated vaccine are of less importance than those
following natural exposure, live vaceine should be
given as soon as possible to all who have been im-
munized with only inoctivated vaccine, warning
parents of the possible local and systemic reactions.
Children with contraindications to live vaccine
should be protected by immune serum globulin on
exposure to measles.

e. Contraindications and Precautions (para 6).
Children with tuberculosis should be under spe-
cific treatment before receiving measles vaccine,
Vaccination should be postponed until recovery
from a febrile illness, if present. Vaccination
should be deferred for three months after admin-
istration of gamma globulin. Chick embryo vac-
¢ines should not be given to children hypersensi-
tive to egg proteins and those sensitive to dog
dander should not receive canine tissue culture

20. Tetanus Toxoid. This product is not to be used
routinely in immunization against tetanus, as it has
been replaced by tetanus and diphtheria toxoids
combined, precipitated, adsorbed (for adult use.)
It has been used extensively in the past for emer-
geney booster injections in patients who, it was
thought, could not tolerate the combined product
presumably because of sensitivity to diphtheria
toxoid. However, many reactors to the combined
product proved to be hyperreactive to the tetanus
component; their situation is best handled by ad-
ministering a small dose {0.05 ml to 0.1 ml) of the
combined product. Formerly, a fluid product was
provided, but subsequent studies have shown that
the antitoxic response to an adsorbed toxoid is as
rapid or more rapid than to a fluid toxoid, while
products containing aluminum salt adjuvants pro-
duce fewer adverse reactions. Becauge of this and
because of the consistently higher titer they evoke,
products containing alum adjuvants are the
agents of choice for all primary and booster injec-
tions.

21. Tetanus Immune Globulin (Human) and Teta-
nus Antitoxin. a. General. When the status of
previous immunization is such that there is no
assurance of circulating antibody at the time an
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injury occurs, passive protection must be pro-
vided by the use of Tetanus Immune Globulin
(Human)-—so-called “Human Tetanus Antitoxin”
(T1G)—which has replaced antitoxin prepared in
animals (TAT) as the standard product for mili-
tary use. The indications for the administration
of either product are limited to—

(1) The treatment of clinical tetanus.

(2) The prophylaxis of tetanus in individuals

who have suffered injury which might give rise to
tetanug and who have not received the first two
doses of tetanus toxoid.
When the human product is used, protective anti-
body levels persist for a much longer period of
time since antibodies directed against it are not
usually formed as occurs with a foreign protein;
this virtually eliminates danger of anaphylactic
reactions intradermal testing is not done (gamma
globulin normally elicits a reaction on intradermal
injection).

b. Material, Globulin, tetanus immune (human)
is the globulin fraction of plasma obtained from
humans with high tetanus antitoxin titers. Teta-
nus antitoxin is obtained from hyper-immunized
horses (or cows), usually fractionated and con-
centrated and often enzyme treated to reduce sen-
sitivity reactions.

c. Method of Use (Prophylactic).

(1) Tetanus I'mmune Globulin (Human) . 250
units are given intramuscularly; for crushing
wounds or extensive burns, 500 units should be
given. When specific prophylaxis is given more
than one day after injury, the dose should be in-

creased 2 to 4 times or more, depending on the
length of delay and wound complication.

(2) Tetanus antitoxin, 5,000 units IM (or SC
if given in divided doses). In case of delay, see
(1) above,

(3) Combined active-passive immunizalion.
All individuals requiring passive prophylaxis with
Tetanus Immune Globulin (Human) or Tetanus
Antitoxin have by definition received less than two
injections of any form of tetanus toxoid. If such a
patient has had no previous injection or only one
previous injection containing tetanus toxoid, a
standard dose of the scheduled product (DPT if
under 7 years, T-d if 7 years or older) should be
administered simultaneously with the passive pro-
phylaxis but in separate syringe and at a separate
site.

d. Reactions,

(1) Tetanus Immune Globulin (Human) is
not to be administered intravenously, since the
usual partially aggregated material may produce
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a severe shock-like reaction. Experimental prepa-
rations which can be given intravenously without
adverse reaction are under study.

(2) Tetanus Antitoxin will only be used when
Tetanus Immune Globulin is not available, Be-
cause of the relatively high frequency of serious
sensitivity reactions experienced with tetanus an-
titoxin containing horse serum (para 4), the phy-
sician must very carefully evaluate the situation
before administering antitoxin. The dependability
of the history of prior immunization and the na-
ture of the injury must be considered. A careful
history of allergic sensitivity and of prior injec-
tions of horse serum must be taken. In addition,
regardless of the previous history of not having
received tetanus antitoxin, any person for whom
the use of this material is considered must be skin
tested by the intradermal injection of appropriate
dilutions. When the skin test or history indicates
that a state of hypersensitivity to equine TAT ex-
ists, and when TIG cannot be obtained, antitoxin
prepared in another species (e.g., bovine) may be
substituted if available; the same precautions re-
garding sensitivity are required as with the
standard tetanus antitoxin of equine origin. If
only equine antitoxin is available, it may be ad-
ministered in fractional doses (commonly but
probably incorrectly referred to as “desensiti-
zation”), starting with an injection of 0.001 ml,
(0.1 ml of 1:100 diluent). If a severe reaction to
the skin test or the fractional dose (para 4d) is
encountered, penicillin (procaine penicillin,
600,000 units daily for 10 days) or broad-spec-
trum antibiotics, oxytetracycline or erythromycin
(1.0 gram daily in divided doses for 10 days) may
be of some value in persons if given early after
injury. The use of penicillin or other antibiotics to
the exclusion of tetanug antitoxin and adequate
surgical care of the injury is not recommended
under any circumstances; every effort should be
made to obtain tetanus immune globulin
(human).

22. Diphtheria and Tetanus Toxoids and Pertussis
Vaceine, Adsorbed. This is a pediatric preparation
for immunization and reimmunization of children
under 7 years of age. It contains aluminum salts
(*alum”). Immunization with this product is
accomplished by the administration of three intra-
muscular injections, normally 0.5 mi each (see
manufacturer’s instructions) at approximately 1
to 2 month intervals, It is recommended that this
immunization be initiated at 2 to 3 months of age,
that a reinforcing dose be given at 16 to 18 months
of age and that a hooster injection be given at
4 to 6 years of age, preferably at the time when
the child first enterg a school or kindergarten. Use
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of this product in children over 6 years of age is
generally not indicated or recommended, when
scheduling permits, it is preferable not to give it
concurrently with a live virus vaccine.

23. Mumps Vaccine. a. General.

(1) Prevention of mumps has been attempted
by—
(a¢) Administration of
gamma globulin,

hyperimmune

(b) Vaccination with inactivated vaccine,
and

(¢) Vaccination with live attenuated virus
vaceines, Results of passive protection with
gamma globulin have not been sufficiently regular
to justify its use and the protection afforded is
transitory, Vaccination with inactivated mumps
virus vaccines provides protection in 80 to 90 per-
cent of inoculated individuals but the induced im-
munity is only shortlived and cannot be expected
to last for more than about 1 year. This type of
vaccine should only be used if live attenuated
mumps virug vaccine is not available, Live atten-
uated mumps virus vaccine induces immunity in
90 to 100 percent of the vaccinees and resistance
can be expected to last for prolonged periods of
time. At présent, vaccinated individuals have only
been observed for 4 years. There is no evidence
that either inactivated or live attenuated vaccines
will protect against disease if given to already
infected individuals (there is no contraindication
to the administration of inactivated or live
vaceine during the incubation period), but vacei-
nation of a population at the onset of an epidemic
will abort the outbreak and no further cases
should occur 3 to 4 weeks after vaccination.

(2) The use of live attenuated mumps
vaccine is not routinely recommended for military
personnel but should be limited to use in certain
outbreaks of mumps. Under such circumstances
the vaccine should be given to all individuals, in-
cluding dependents, who do not have a history of
mumps. The vaccine may be used at any age from
12 months; it should not be administered to chil-
dren less than 12 months because of possible in-
terference by persisting maternal immunity. It is
of particular value in children approaching pub-
erty, in adolescents and in adults, especially
males, The most valuable measure of immunity is
a history of clinical disease; for those with a neg-
ative history, immunity can be determined by an
evaluation of the presence of circulating antibod.
ies, Antibody testing is indicated only under spe-
cial circumstances and vaccination should not be
postponed pending the results of these tests.
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b. Material,

(1) Mumps, vaccine, live attenuated. Virus
grown in chick embryo fibroblast tissue culture is
supplied as freeze-dried material, and should be
stored at 2°C. through 8°C. Reconstituted vaccine
should be used immediately, or within 8 hours if
held at 2°C. through 8°C. Reconstituted vaccine
not used within this time limit should be dis-
carded.

(2) Mumps vaccine, inactivated. Virus grown
in the allantoic cavity of embryonated hen’s eggs,
partially purified and inactivated with formalin, is
supplied in fluid form and should be stored at 4°C,
(refrigerator temperature).

¢. Method of Vaceination.

(1) Live attenuated vaccine. One dose of 0.5
ml. (see manufacturer's instructions) should be
given subcutaneously. Vaccine may be adminis-
tered by needle and syringe or by jet injector.

(2) Inactivated vaccine. Two doses of 1 ml
each should be given 1 to 3 weeks apart intramus-
cularly or subcutaneously. A booster dose (1 mlas
before) is recommended 6 months to a year later.
Live attenuated vaccine should be used for the
booster inoculation if available.

d. Reactions. Only rare reactions have been
noted after this vaccine. Local erythema and in-
duration have occurred rarely; temperature pat-
terns are similar to that in unvaccinated controls.

e. Contraindications and Precautions, This liv-
ing vaccine should not be given to anyone with an
acute febrile illness or a possibly impaired Immu-
nological response (para 6). Individuals who
cannot eat eggs or egg products, or who report a
known allergy to egg protein should not be vacci-
nated. While the wvaccine only contains small
amounts of antibiotics, it should not be given to
neomycin-gensitive individuals.

24. Rocky Mountain Spotted Fever Vaccine. a.
General. Vaccination with presently available
products provides little, if any, protection against
Rocky Mountain Spotted Fever but may diminish
the severity of the. disease, Therefore, chief reli-
ance for prevention should be based on avoidance
of ticks or frequent inspection and prompt re-
moval when avoidance is not possible. Infected
ticks do not usually transmit the disease for
gome 4 to 6 hours after first contact with an indi-
vidual. Rocky Mountain Spotted Fever vaccine ig
not administered routinely in the Armed Forces.
It may be used with the approval of the appropri-
ate Surgeon General for personnel who must
spend considerable time in tick-infested areas
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where Rocky Mountain Spotted Fever is present.
The vaccine can only be effective when used prior
to exposure. Since it has not been shown to afford
significant protection, greatest reliance must be
placed on early diagnosis and treatment if serious
complications or fatalities are to be avoided.

b. Material. The vaccine congists of a suspen-
sion of killed Rocky Mountain Spotted Fever rick-
ettsiae (R, rickettsii) grown in egg yolk sacs.

¢. Method of Vaccination. The basic series con-
sigts of three subcutaneous 1 m! doses given at
intervals of approximately 7 days or as specified
on the container. Revaccination may be accom-
plished by administering 0.5 ml subcutaneously
annually prior to exposure.

d. Reactions. As with other egg-grown vaccines,
this vaccine should not be administered to persons
who are intolerant of eggs or who have known
sensitivity to eggs. Occasionally local and/or fe-
brile systemic reactions similar te those elicited
by typhoid vaccine may occur.

25. Rubella Vaccine. a. General. The live, atten-
uated rubella virus vaccine appears to be a highly
effective immunizing agent and the first suitable
method of controlling rubella. Rubella is generally
a mild illness, but if the infection is acquired by a
woman in the early months of pregnancy, it poses
a direct hazard to the fetus. Preventing infection
of the fetus is the principal objective of rubella
control. This can best be achieved by eliminating
the transmission of virus among children, who are
the major source of infection for susceptible preg-
nant women. Furthermore, the live, attenuated
rubella virus vacecine is safe and protective for
children, but not for pregnant women because of
an undetermined risk of the vaccine virus for the
fetus.

b. Rubella Immunity. Immunity following ru-
bella appears to be long lasting, even after mild
illness or clinically inapparent infection. The only
reliable evidence of immunity is a positive serol-
ogical test. However, because of the variation
among reagents and technical procedures, results
of serological tests should be accepted only from
laboratories of recognized competency that regu-
larly perform these tests. At the present time, the
hemagglutination-inhibition (HI) antibody deter-
mination is particularly useful for evaluating im-
munity. It is a rapid and sensitive procedure. The
complement fixation (CF) and other serological
tests are less useful,

¢. Material,

(1) Live rubella virus vaccine is prepared in
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cell culture of avian or mammalian tissues. It is
administered as a single subcutaneous injection,
Although vaccinees shed virus from the pharynx
at times for 2 or more weeks after vaccination, .
there is no clear evidence of communicability.
Approximately 95 percent of susceptible vac-
cinees develop antibodies, but titers are lower
than those observed following natural rubella
infection. Recent 1investigations have shown
that vaccination affords protection against
illness following either natural exposure or artifi-
cial challenge. Antibody levels have declined very
little during the 3-year period of observation of
children who were among the first to be immu-
nized with rubella vaccine. Long-term protection
is likely, but its exact duration can be established
only by continued observation.

(2) More than 30,000 susceptible children
have received live rubella virus vaccine in field
investizations with almost no untoward reac-
tions. Only rarely has transient arthralgia or eva-
nescent rash been reported in children. Many sus-
ceptible women have had lymphadenopathy, ar-
thralgia, and transient arthritis beginning 2 to 4
weeks after vaccination; however, fever, rash,
and other features of naturally acquired rubella
have occurred less commonly. Not enough suscep-
tible men have been vaccinated to show whether
they experience comparable reactions as fre-
gquently,

d. Method of Vaceination.

(1) Live rubella virus vaccine is recom-
mended for boys and girls between the age of 1
year and puberty. Vaccine should not be adminis-
tered to infants less than 1 year old because of
possible interference from persisting maternal ru-
bella antibody. Children in kindergarten and the
early grades of elementary school deserve initial
priority for vaccination because they are com-
monly the major source of virus disgsemination in
the community. A history of rubella illness is
usually not reliable enough to exclude children for
immunization. Pregnant women should not be
gtven live rubella virus vaccine. It is not known to
what extent infection of the fetus with attenuated
virug might take place following vaccination, or
whether damage to the fetus could result. There-
fore, routine immunization of adolescent girls and
adult women should not be undertaken because of
the danger of inadvertently administering vaccine
before pregnancy becomes evident.

(2) Women of child-bearing age may be con-
sidered for vaccination only when the possibility
of pregnancy in the following 2 months iIs essen-
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tially nil; each case must be considered individu-
ally. This cautious approach to vaccinating post-
pubertal females is indicated for two reasons:
First, becauge of the theoretical risk of vaccina-
tion in pregnancy and second, because significant
congenital anomalies occur regularly in approxi-
mately 3 percent of all births, and their fortuitous
appearance after vaccine had been given during
pregnancy could lead to serious misinterpretation.
If vaccination of a woman of child-bearing age is
contemplated, the following steps are indicated.

(e) Optimally, the woman should be tested
for susceptibility to rubella by the HI test.

(b) If immune, she should be assured that
vaceination is unnecessary.

(c) If susceptible, she may be vaccinated
only if she understands that it is imperative for
her to avoid becoming pregnant for the following
2 months. To ensure this, a medically acceptable
method for pregnancy prevention should be fol-
lowed. This precaution also applies to women in
the immediate post-partum period. Additionally,
she should be informed of the frequent occurrence
of self-limited arthralgia and possible arthritis
beginning 2 to 4 weeks after vaccination.

e. Use of Vaccine after Exposure to Naturel
Infection. There is no evidence that live rubella
virus vaccine given after exposure will prevent
illness. There is, however, no contraindication to
vaccinating children already exposed to natural
rubella. For women exposed to rubella, the con-
cepts listed previously apply.

[. Precautions and Contraindications.

(1) Live rubella virus vaccine is contraindi-
cated during pregnancy.

(2) Attenuated rubella virus infection might
be potentiated by severe underlying diseases, such
as leukemia, lymphoma, or generalized malig-
nancy, and when resistance has been lowered by
theravpy with steroids, alkylating drugs, antimeta-
bolites, or radiation. Vaccination of such patients
gshould be avoided.

(3) Vaccination should be postponed until the
patient has recovered from any severe febrile di-
sease.

(4) Rubella vaccine is produced in cell cul-
ture. Care should be exercised in administering
vaccine to persons with known hypersensitivity to
the species from which the cells were derived (in-
dicated in the labeling). The vaccine contains a
small amount of neomycin and should not be given
to individuals known to be sensitive to this anti-
biotie,
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26, Immune Serum Globulin (Gamma Globulin).
a. General, Immune Serum Gloublin (Human) is a
preparation containing the dominant (IgG or
Gamma G) form of antibodies found in the blood
of normal adult human beings. In practice it has
been found to be of value in prophylaxis of infec-
tious hepatitis, measles and, in a marginal sense,
of poliomyelitis and rubella, Immune globulin
preparations for measles, vaceinia, pertussis, and
mumps and tetanus are obtained by hyperimmuni-
zation of human being or from persons with high
antibody titers. The vaccinia immune globulin is
available from Walter Reed Army Institute of Re-
search and the American Red Cross. Vaccinia,
pertussis and mumps immune globulins are avail-
able commercially as nonstandard items.

b. Material. Immune serum globulin is a clear,
faintly straw colored or nearly colorless solution
of the gamma globulin fraction, consisting almost
entirely of human IgG (“gamma G”") globulin pre-
pared by ethanol fractionation of plasma at low
temperatures. Immune serum globuling desig-
nated for specific disease entities such as vaccinia
immune globulin and measles immune globulin
are drawn from convalescent or hyperimmunized
individuals and are tested to countain a minimum
potency of specific antibody. Different prepara-
tions of gamma globulin contain variable trace
amounts of autolytic enzymes so that they may
undergo molecular fragmentation with storage;
therefore the expiration date on gamma globulin
preparations should be scrupulously observed.

¢. Method of Use,

(1) Measles. The almost universal use of live
attenuated measles vaccines has now reduced the
indications for immune serum globulin (hvman)
to those who are susceptible to measles, have been
definitely exposed, and are considered to be sub-
jeet to an unusual hazard, because of extreme
youth, debility, steroid or irradiation therapy or
other reasons. In such individuals prevention of
measles should be attempted with a dose of 0.1 ml
of gamma globulin per pound of body weight
given intramuscularly as soon as practical after
exposure. Unless there is a specific contraindica-
tion to the use of live attenuated vaccines in such
individuals, they should subsequently be vaceci-
nated against measles. However, the interval he-
tween injection of the gamma globulin and admin-
istration of live vaccines should be no less than
three months, since otherwise the gamma globulin
may interfere with the immunizing action of the
vaceine.

(2) Hepatitis. _
(@) Infectious Hepatitis. Intramuscular
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injection of 5 ml. of gamma globulin is recom-
mended for individuals exposed to an unusual rigk
of infectious hepatitis: areas or groups under
such risk will be defined by the appropriate Sur-
geon General. This dose will prevent a large pro-
portion of the expected clinical cases from occur-
ring; a larger dose will somewhat prolong the du-
ration of protection. Individuals known to have
been exposed to infectious hepatitis have in some
instances apparently had their disease prevented
or modified when given this dose of gamma globu-
lin as long as five weeks after exposure. Protec-
tion with this dose begins to fall off within 2 to 3
months, After 3 months subelinical hepatitis be-
gins to occur with subsequent active immunity ; if
this has not occurred, protection is generally gone
after 6 months. At this time, a second injection is
given to those under continuing high exposure.
This is not repeated since most individuals will
have acquired active immunity under the condi-
tions which justify this prophylaxis.

(b) Transfusion Hepatitis. There is no con-
clusive evidence that gamma globulin is effective
in preventing this disease.

(3) Poliomyelitis. See TB MED 193/
NAVMED P 5052-2A/AFP 160-5-15,

(4) Rubella, Intramuscular administration.of
20 ml. of immune serum globulin to a woman in
the first trimester of pregnancy, as soon as possi-
ble after known exposure to rubella, has been used
in an attempt to decrease the incidence of congen-
ital malformutions in the fetus. The degree of
protection obtained depends on the titer of antiru-
bella antibody; it is ineffective if given more than
6 days after exposure, Where accurate diagnostic
facilities for rubella immunity are available, the
susceptibility of such women should be determined
by a serologic test prior to considering the injec-
tion of gamma globulin for this purpose.

(5) Varicelln. Some lots of immune serum
globulin administered within 3 days after expo-
sure at a dose level of 0.6 ml. per pound of body
weight have proven to be effective in modifying
chicken pox. This is indicated in patients with
blood dyscrasias, or on steroid, antimetabolite, al-
kylating agent or radiation therapy. Experimen-
tal sera obtained from zoster convalescent pa-
tients (zoster immune globulin) has been particu-
larly effective.

(6) Vaccinia I'mmune Globulin (VIG). This
product is given intramuscularly for the treat-
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ment of some complications of smallpox vaccina-

tion. It is of particular value in the treatment of

eczema vaccinatum, in which case 0.3 ml. per

pound of body weight is administered, and in vac-’
cinia necrosum, where the recommended dose ig
0.6 ml. per pound of body weight. It is only re-
quired for generalized vaccinia if the patient is
particularly toxic and fever is high, in which case

the dose is 0.15 ml. per pound. It is contraindi-
cated in accidental infections, particularly of the
eye, and in postvaccinal encephalitis. Among

groups with a high incidence of postvaccinal, en-

cephalitis, vaccinia immune globulin has been

used as a prophylactic; 2 ml. given intramus-

cularly at the same time as percutaneous vac-

cination does not interfere with the develop-

ment of the reaction at the vaccination site, but
has resulted in a marked reduction in the incid-
ence of encephalitis. A similar dosage has been
used to protect the eczematous child. Advice can

be obtained by telephonic communication with the
Director of the Division of Communicable Disease

and Immunology, Walter Reed Army Institute of
Research, or with one of the Vaccinia Immune
Globulin Consultants of the American Red Cross,

This material is available commercially and is also

stocked at certain Red Cross tenters, at the Wal-
ter Reed Army Institute of Research, at the 406th

Medical General Laboratory, U.S. Medical Center,
Japan, and in the USAREUR Medical Labora-'
tory, Landstuhl, Germany.

d. Reactions.

(1) Immune -serum globulin does not contain
foreign protein and is, therefore, in the ordinary
sense, nonantigenic in man. However, because of
the antigenic differences in human gamma globu-
lin allotypes, and because antibodies are formed
against gamma G globulin aggregates, repeated in-
jections may induce detectable antibodies against
gamma globulin or these aggregates in some indi-
viduals. In addition, the product may contain
preservatives or other substances to which an
occasional recipient is sensitive, When prepared
by the cold ethanol method, immune serum globu-
lin has been shown to be free of infectious hepa-
titis virus.

(2) Immune serum globulin (human) must
be administered intramuscularly. If given intrave-
nously, the partially aggregated material may
produce a severe shock-like reaction. Experimen-
tal preparations suitable for intravenous adminis-
tration are under study.
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The Army office of primary interest in this joint publication is The
Office of The Surgeon General. Army users are invited to send com-
ments and suggested improvements on DA Form 2028 (Recommended
Changes to Publications) to The Surgeon General, ATTN: MEDPS-PD,
Department of the Army, Washington, D.C. 20314.
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